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APPENDIXB

Soil Boring Logs

Confidential Business InfUI mation

BRIX 000990



I
I
I
I

KEY TO BO:lING LOGS

Soilclassification in this report is based uponvisual and manual fieldobservations whichinclude
moisture, consistency, plasticity and grading estimates and should notbe construed to implyfield or
laboratory testing unless presented herein. Soils are classified in accordance with the UnifiedSoil
Classification System. Stratigraphic boundariesare approximate representations ouly. No warranty is
provided as to the continniWofsoilstrata betweenborings

J,JNIFIED SOILCLASSIFICATION SYSTEM (USCS)

HIGHLY ORGANIC SOILS

Not Sampled
NotAnalyzed
NotApplicable
NoRecovery
Not Detected above the detection limit
parts per million
Total PetroleumHydrocarbons as

per EPA Method 418.1
Standard Penetration Test
Unified Soil Classification System

Measured water level in well
Estimated water level during drilling

ORGA......'C CLAYS ANDORGA.'lfIC SU:Ii" CLAYS
OFLOWPLASTICIlY

~ORGA.'nc C LAY BOFLOW TOMEDIL1ti
PlASTICITY; ffiAYELLYCLAYS. SA.""D¥CLAYS,

AV I A'If

TYPICAL NAMES

.5ll:rY SANDS,POORlY GRADED SA.'iD-SIl:r
MIXTURES

5lITYGRAVELS, POORLY GRADEDGRAVEI,.SA.'l[).
SH:r MIXTURES

CLAYEY GRAVELS. POORLY ffiADEDGRA'v'EI,&"No.
CtAYMIXTURES

CLAYEY SA.'IDS, POORll'GRADED sxxoc LAY
?>fiXTl.JRES

POORLY GRADEDSANDS,GRAVELLY S\}l'IE

ISQRGA.'l'IC 5[:1'.5, MICACEOUS ORDIATOMACJQlE
FJ},'E SA.~DY ORSILTY SOl LS. ELAsrlCSiLTS

ORoonc CE.AYS OFMEDIUMTOHIGHPLAsrICIT'i,
ORGANIC SILTS

INORGANIC CUlYSOFHIGHPI.AST[CrrY.
FATCLAYS

PE'ATANJ crassHIGHIXORGA."'IC SJllS

INORGAi~1C Sn..TSANO VERYFn"'ESA.~IE. ROCK
FLOliR, SiLTY OR CLAYEY F~ESA.'mS,OR

"

ViE LLGRAwn GRAVELS. eRA\IElrSA."iD MocrURES

POORLY GRADED GRAVELS, GR.AVEL-SA.':D
1.fiXTURES

WELL GRADED ssxts. GRAVELlY 5..\.'W5

TPH

SIT
uses

NS
NA
N/A
NR
ND

ABBREVIATIONS

GRAVELSW!TH
OVER 12%FINES

CLEAN GRAVELS
.WITHImLE OR
NO FINESGRAVELS

MORE THAN HAIF
COA:RSE FRAcrlON
ISLARGER THAN
NO.4SIEVESlZE

SILTS AND CLAYS
LIQUIDLlMrr GREATER THA.~ m

MAJOR DMSIONS

LEGENDS

BLANK CASING

SCREENED CASING

CEMENT GROUT

CONCRETE

BENTONITE

SAND PACK

FILLMATERIALI

I

I
I

I

I

I
I
I

I
I
I

I
I

I 11/25/92 BRIX000991 HAHN ASSOCIATES, INC.

Confidential Business Information



DRILL

FINISH

Date:

Time:

1830

Date:

DRILL

START

E·!

2-inch In Hollow Stem Auger

2-inch ID Minuteman

Guy H. Tanz

1 5lB-inch Split Spoon

R. Crisman

SOIL BORING NUMBER

DRILLER:

HAILOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

I..---=:-:-:-=----:-:-::=::-:::':':~_---------""-------------,
HAHN & ASSOCIATES, INC.I 434 NW Sixth Avenue

Portland, Oregon

I
(503) 796-0717

PROJECT:

Brix Maritime Company

I 9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 22B9 DRILLING CONTRACTOR: Crisman Drilling 14-Apr-93 15-Apr-93

I
I

I
I
I

SOIL DESCRIPTION

Not Surveyed

5-inch OD

Not Applicable

Not Surveyed

Concrete

SAND - brown, moist, moderately dense, non-plastic,
poorlygraded,no petroleumodoror stain (concrete fill)

Boring abandoned due to augerrefusal - concretefill was
observed in sand to 5.0 feet bgs .

Boring terminated at 5.0 feet - 4114/93
Boring abandoned with 314-inch Bentonite Chips - 4/15/93

Materials:
3/4 bags 3/4-inch Bentonite Chips

Silty GRAVEL - Brown, moist, loose, non-plastic, poorly
graded, no petroleum odor or stain

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

4

8

6

9

2

7

3

CDllcrete

GP
1

H

I 5

I

~
1"1", r"I~

~~
..'lr"l r"I.... 1':1 ::;:
~~ -~f:l

Eo<
tI.lZ

:;j
'it:l±,t:I±
<8
~

m

:s-
O

I0

I!I I

I
I

11

12

13

I
14

15

I
I
I
I Updated: 6/25/93 JWD

16

17

18

19

20

Page 1 ofl

BRIX 000992

File: B-1 2289

Confidential Bosiness InfOlmation



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B . 2
Portland, Oregon

(503) 796-0717 HAl LOGGER: GuyH. Tanz DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/8-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 JJ4-inch ID Hollow Stem Auger Time: Time:

9030NWSt. Helens Road EQUIPMENT TYPE Canterra CT-250 930 1030

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLINGCONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

Eo< CI.l I Z' 0:: BORINGDIAMETER: 10-inch OD
Z [il -i ~

Z'

~I"l", 0:: 0 CI.l CD CD Not Applicable
::..-< ::J [il ii': ~ oS oS E'S ill

CASINGDIAMETER:

6~
~

[il E "" ~ >0 [il ~

~Il< ;;;: CI.l

~
~ ci ~ ~ :J::

~
0 SURFACE ELEVATION: Not Surveyed

~ ~ "" CI.l- ~
c,

"" CI.l "' ~ ~~~
E-< ~ - ~ 0 ;:l TOP OF CASINGELEVATION: Not Applicable

CI.l Z 0 [il [il CI.l ~[il. j 0

~~ :J:: :J:: e 0::

"" SOIL DESCRIPTION

'"
Aaph.llit Asphalt

~

1'"!:l
I"0t.l I 2
I GP

Silty GRAVEL with some Sand - brown. moist, medium
dense, non-plastic, slightly graded, no petroleum odor or

I I 3 stain
I I I
I 4

I 5
, 4 100

15-0011 945 3.7 NA 9 100 6
~':~§~'}

SAND ~ brown. moist, medium dense, non-plastic, poorly
graded, no petroleum odor Or stain

I 19 100
7

,
I ~~\~:\i:W:?~:
I I 9 80 8

:l~\t~~\ SAND- as above, no petroleum odor or stain
15-002 950 3.8 NA 12 I 100

~ I 12 ! 100 9
c,

!:2

I
o i I 1(
e
:a I 7 80 SAND- as above, no petroleum odor or stain
0 15-003 1005 3.9 ND 7 100 11~

"'" I 5 100I!l
! 12

:~f~f.W~!~:f~
13

14

1
3 100 SAND- as above, strong petroleum odorand black

15-004 1010 4.1 NA 4 100 16 stain

6 100
17

18

~ I 19
I I I I I
I I I I 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Updated: 6/23/93JWD Page 1 of2

Confidential Business Information

BRIX 000993

File: B-2 2289



-
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B· 2
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/B-inch OD Split Spoon START E1NISH

Brix Maritime Company DRILLINGMETHOD: 4 Jl4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 930 1030

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 22B9 DRILLINGCONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

~
(JJ

~
,,; BORINGDIAMETER: lO-inch OD

I'il ~~

Ea
~

~f;3 8 "I'il", I'il~
C)

~ " ESfi.l CASING DlAMETER: Not Applicable
~S

~;:;l"" ....:ll'il I'il ....:lQ,

~~
I'il ~

~S~ P<1'l :;s ...:.8- >~ :J:l ~ij5 SURFACE ELEVATION: Not Surveyed

~~
(JJQ,

~S
~ !;;!.8- (JJ~

o~
~ ~~f:l

Eo< C) Eo<i:l TOP OF CASINGELEVATION: Not Applicable
(JJZ I'il j§l ~

I'il I'il

~
(JJ~

~ :J:l ~ CI
SOIL DESCRIPTION

8 100 h:t:~~~:·~i\: SAND· brown, moist, medium dense, non-plastic,
15-005 1020 4.1 ND 13 100 21 :., SP" slightly graded, strong petroleum odor and black

I I 11 100 I stain

I I 22,
~ 23
:E

~0 24e ~

=a I , :;;.

.s I I 25
"" I I 4 100 Silty CLAY· gray, wet, stiff, medium plastic,iII CL

15-006 1030 4.2 I ND 5 100 26 poorly graded, no petroleum odor or stain

I I 8 i 100
27

28,

I 29
Boriny, terminated at 25.0 feet - 4/15/93

I 30 Samp ed to 26.5 feet
, Boring abandoned with 314-inch Bentonite Chips - 4/15/93

I
,

31:
Materials:

32
12 bags 3/4-inch Bentonite Chips

I .
33

I 34

I
I I 35

I I
I 36

37

I 38

I 39
I

,
I , I 40,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 6/23/93JWD Page 2 of2

Confidential Business Information

BRIX 000994

File: B-2 2289



File: B-3 2289

DRILL DRILL

START FINISH

Time: Time:

1030 1115

Date: Date:

15-Apr-93 15-Apr-93

B· 3

Not Applicable

lO-inch OD

Not Applicable

Not Surveyed

BRIX 000995

SAND - as above, strong petroleum odorand black
stain

SOIL DESCRIPTION
Asphalt

SAND ~ brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor Or stain

SAND - as above, no petroleum odor or stain

Silty GRAVEL with some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odoror
stain

BORING PIAMETER:

Gee-Tech Explorations, Inc.

GuyH. Tanz

2 5/8-inch OD Split Spoon

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASINGELEVATION:

Canterra CT-250

4 1/4-inch ID Hollow Stem Auger

M. Reniker

5

7

9

8

H

11

12

13

14

SOIL BORING NUMBER

Page 1 of2

Confidential Business Information

80

100
100 6

I 4

4

A!lphRit

20

DRILLINGCONTRACTOR:

DRILLINGMETHOD:

EQUIPMENTTYPE

HAILOGGER:

SAMPLINGMETHOD:

DRILLER:

I
I

4 20
15-009 1040 4.5 NA 4 100 16

8 , 100
17,

18

i 19

I 20

15-007 1030 4.3 NA 8

Updated: 6/23/93JWD

I
I I

I I

00 Ic,
I;E

0 Im

:a 4 100
0 15-008 10351 3.4 I NA 5 100~

~
m I 5 I 100P:I

I

PROJECT #: 2289

1
~--------.-------------------------,

I
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

1(503) 796-0717

PROJECT:

Brix Maritime Company

19030 NW St. Helens &lad

Portland, Oregon

I
I
I
I
I
I
I
1
1
1
1
1
1
1
1



..
HAHN & ASSOCIATES, INC.

, 434 NW Sixth Avenue SOIL BORING NUMBER B· 3
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL,
: PROJECT: SAMPLING METHOD: 2 5/8-inch OD Split Spoon START F1NISH

Brix Maritime Company DRILLINGMETHOD: 4 1/4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENTTYPE Canterra CT-250 1030 1115

. Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 2289 DRILLINGCONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

E-o ! 00
~

,,:; BORINGDIAMETER: 10-inch OD
Z II'il .... ~

~
~

~00 S "1'iI", I'il~ o
~p. ~ " ESiil

CASINGDIAMETER: Not Applicable
<~ @.

~~
....:ll'il I'il Po< S <& !i::~

I'il
~Po<P'I ::g >~ IJ:: ~&5 SURFACE ELEVATION: Not Surveyed

~~
OOp.

~8
....

~& 00" 8~ !i:: i§~[:J
, E-o :: E-oP TOP OF CASINGELEVATION: Not Applicable

OOZ

I
I'il j~ .s I'il I'il

~
oo~

!;;j IJ:: e ~ 0
SOIL DESCRIPTION

10 100 r~}~~~:f:'~ SAND· brown, moist, medium dense, non-plastic,
15-010 1050, 4.2 ND 10 100 21 ~ SP ". poorly graded, strong petroleum odor and black

5 100 stain

i 22

00
,

23I

:E I
0 242
'a I I.s I 25
"e , I I 2 I 100I:Q .. Silty CLAY - gray, wet, stiff, medium plastic,

is.en: 1100 I 4.1 ND i 3 I 100 26 poorly graded, no petroleum odor or stain

I 5 100
I 27

I
I 28

I
, I,

I i 29
i Borin~ terminated at 25.0 feet - 4/15/93

30 Samp ed to 26.5 feet
Boring abandoned with 3/4-inch Bentonite Chips - 4/15/93

31
i Materials:, 12 bags 3/4-incb Bentonite Chips
I 32

33
I
i I 34,

35

36
I I,
i : 37

38

39
I I I :
I I , I I 40

I
~

•

-

i
L

•

L

-

-
-

•I

-

-

,­,
L..:

..
i

..

..

..

..,
I

L

..

.. BRIX 000996

Updated: 6/23/93 JWD Page 2 of2 File: B-3 2289

--- -Updated: 6/23/93JWD -~--Page1. or ~ -

Confidential Business InfOl mation



1..-- ---.- -.

Date:

Time:
1220

Date:

DRILL DRILL

START FINISH

15-Apr-93 I5-Apr-93

B-4

Geo-Tech Explorations, Inc.

GuyH. Tanz

2 SiB-inch OD Split Spoon

M. Reniker

4 l14-inch ID Hollow Stem Auger

Canterra CT-250

SOIL BORING NUMBER

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

HAl LOGGER:

SAMPIJNGMETHOD:

PROJECT #: 22B9

I
HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon 1- ,-__..,-__--1

I
(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

File:B-4 2289

SAND - as above, no petroleum odor or stain

SOIL DESCRIPTION
Asphalt

SAND - brown, moist, medium dense, non-plastic. poorly
graded. no petroleum odor or stain

--
BRIX 000997

SAND - as above, no petroleum odor or stain

Silty GRAVEL with some Sand - brown. moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

BORING DIAMETER: lO-inch OD

CASING DIAMETER: Not Applicable

SURFACE ELEVATION: Not Surveyed

TOP OF CASING ELEVATION: Not Applicable

Page 1 of2

Aaphalt

9

8

5

6

7

4

1

1

11

12

13

14

20

16

18

19

17

100
100

100
100
100

100
9
9

8

12

12
13

I

I
I

I I
4 20
10 100
10 100

I

NA

NA

NA

15-014 1150 3.9

15-013 1140 3.5

15-012 1130 3.7

Updated: 6/23/93 JWD

1=I+l--+-+--+--+--+--t-:=J II
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-4
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/8-inch Ol) Split Spoon START FINISH

Brix Maritime Company DRILLINGMETHOD: 4 lJ4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1130 1220

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 2289 DRILLINGCONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr·93

~ I
00

'iIi><
0,; BORlNG DIAMETER: lO-inch OD

I:il 008' ~

~I:il", I:il><: Q " CASING DIAMETER: Not Applicable
P'J~ ~""

~ ><: :; ESfii'
~~

...:I1:il I:il
!i:~ ~~

:;::ll<l:Q
~ 00 "

..:.:0- Il: I:l ~&5 SURFACE ELEVATION: Not Surveyed

~~ - r;;J~ ~S tI1 tii 0 '-' !i: i~f:l
E-<

~ I:il
E-<O TOP OF CASINGELEVATION: Not Applicable

ooZ I:il j~ ~~
I:il oo~

~ Il: i=I
SOIL DESCRIPTION

10 20 !~::~g~~:j~ SAND - brown/gray. moist, medium dense, non-
15-015, 1158 4.4 ND 11 100 21 plastic, poorly graded, no petroleum odor or stain

I 9 100
I I 22

~ I 23
:E

~o I 24~:=: I I :;,

" Iw.s 25
"~ I I 0 100 Silty CLAY - gray, wet. soft, medium plastic,~

~
15-016 1205 I 3.7 NA I 1 , 100 26 poorly graded, no petroleum odor or stain

1 100
I I 27

I I
I I I 28
I I I
I I I 29,

Borin~ terminated at 25.0 feet - 4/15/93

I I I 30 Samp ed to 26.5 feet

I
Boring abandoned with 3/4-inch Bentonite Chips - 4/15/93

I 31
I Materials:

32
12 bags 3/4-inchBentonite Chips

I

33

34

35

36

37

38
I

39

40 -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Updated: 6/23/93JWD Page 2 of2

Confidential Business Information

BRIX 000998

File: B-4 2289



Date:

Time:
1405

Date:

DRILL DRILL

START FINISH

15-Apr-93 15-Apr-93

B- 5

SOIL DESCRIPTION

SAND - as above, no petroleum odor or stain

BRIX 000999

File: B-5 2289

SAND . brown. moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

Asphalt

SAND· as above, no petroleum odor or stain

Silty GRAVEL with some Sand> brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

BORING DIAMETER: lO-inch on

TOP OF CASING ELEVATION: Not Applicable

2 5/8-inch Ol) Split Spoon

M.Reniker

CASING DIAMETER: Not Applicable

SURFACE ELEVATION: Not Surveyed

Geo-Tech Explorations, Inc.

JeffW. Doss

4 114-inch ID Hollow Stem Auger

Canterra CT-250

Page 1 of2

GP 81

i
(\.¥~G;l'
~1i;~;::;/
:.,<,,'

·.\,!i:·):.:~~;:·..·
~~{:~~'~~:;" ::.:::

f~\';;0;'"
s,

l1~,t~J~t~

7

6

4

8

9

2

5

3

1

H

1

11

12

14

13

19

17

18

SOIL BORING NUMBER

0::

~
:;;-

~" e:loo~I'il ~

I>~ :r:: ~~o~

~o E-<P
r"l r"l u.l~

0:: A

I 20

8 100 16
6 0

12 100

DRILLER:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLING CONTRACTOR:

SAMPliNG METHOD:

HAl LOGGER:

15-019 1339 2.2 NA

Updated: 6/23/93 JWD

4 0
15-017 1327 2 NA 6 80

6 100
,

I

00
Co

I:Eo I
"~ 6 I 0'2
0 15-018 1333 1.8 ND 11 100~e 14 100
~

PROJECT #: 2289

1..--- ----:::-::---,---------------,
HAHN & ASSOCIATES, INC.

1434 NW Sixth Avenue

Portland, Oregon

I
(503) 796-0717

PROJECT:

Brix Maritime Company

19030 NW St. Helens Road

Portland, Oregon

I ~
I'il",

I ~~
~!:l

I ~+1=1--+-+-+-+--+--1
"I 8 +t1--t-+-t---t---+---\

I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B· 5
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/8-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLINGMETHOD: 4 1J4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1315 1405

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECTiI: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15·Apr·93 15-Apr-93

Eo< 00 Z-
p:; BORING DIAMETER: lO-inch OD

Z [il ..... ~
~

Z-
~00 S "I'<1UJ [ilP:: o .s " <~ CASING DIAMETER: Not Applicable

P':~
e:;", .s

~~
... [il ril <3- !i::~ ~*

~ t;::.
~~p..i=Q :.: 00 s II: I:l SURFACEELEVATION: Not Surveyed

~~
.....
~~ ~S 00", !i:: §~~

Eo< ;;: (.)~ ?i)8 TOP OF CASINGELEVATION: Not Applicable

~ j§l ~
ril ril s

~
p:; I:l

o SOIL DESCRIPTION
4 20

i;ll;1 SAND - brown/gray, medium dense, non-plastic,
15-020 1345 2.1 ND 6 100 21 slightly graded, no petroleum odor or stain

7 100
22

23

24

I 25

I I Borinr;terminated at 20.0 feet - 4/15/93
Samp ed to 21.5 feet

26 Boring abandoned with 3/4-inch Bentonite Chips. 4/15/93

27 Materials:
I 10bags 3/4-inchBentonite Chips
I I 28

I I
29

I
i 30

I I
I I I 31

I I
32

I 33

34

35

I 36

37

38

i 39

I I 40 -.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Updated: 6/23/93JWD Page 2 of2

Confidential Business Information

BRIX 001000

File: B-5 2289



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B . 6
Portland, Oregon

(503) 796·0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/B-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 1/4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT·250 1420 1515

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

~
a: :

0:: BORING DIAMETER: la-inch OD
ril -'8

z
~

z
~

. sn Q)

1'iI",

~
P::

~ ~
<.!l

Q)

< CASING DIAMETER: Not Applicable

~~
I'iI ril ~ "" ~

<.!l
~ ~

fii
P'l s "" ~ >D

~
~

:;;:: rn ~ 0
"" tt: C,) SURFACE ELEVATION: Not Surveyed

~ ~ "" ~ rn- ~ "" ~ rn - ~

~
~~~

Eo< '" C,) Eo< e. Not Applicable~ - " TOP OF CASING ELEVATION:m Z ril j
C,)

0 ~ ril rn

~
tt: tt: e ~ o SOIL DESCRIPTION

Q)
Asphalt Asphalt

~ 1Q)

tl I= B! GP.I
Silty GRAVEL with some Sand. brown, moist, medium0

I0 2 dense, non-plastic, slightly graded, no petroleum odor or

I •
stain

3

I
I 4

I
,~~ll;;~;I 5

I I 2 0 SAND ~ brown. moist, very loose, non-plastic, poorly
15-021 14251 2.7 NA 1 20 6 graded, no petroleum odor or stain

I 1 100
7

I I 8

'" 9
c,
:E
0 l(

Q)
~ 2 0 gray. petroleum odor and stain'§ SAND- as above,
~ 15-022 1431 2.4 ND 1 100 11=Q) 2 100
~

I 12

13

14
I

11
9 0 SAND w as above,mediumdense, petroleum odor

15-023 1437 2.5 ND 11 20 16 and stain
15 100

17

18

19

I 20 :::.::'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Updated: 6/23/93 JWD Page 1 of2

Confidential Business Information

BRIX 001001

File: B-G 2289



I

BRIX 001002

File: B-6 2289Page 2 of2Updated: 6/23/93 JWD

I
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-6
Portland, Oregon

I
(503) 796-0717 . HAl LOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/8-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 1J4-inch ID Hollow Stem Auger Time: Time:

I 9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1420 1515

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Gee-Tech Explorations, Inc. 15-Apr~93 15-Apr·93

I E- rn ~ ~ BORING DIAMETER: 10-inch OD
Z r"I ~~

...,
~

:;;-
~1'1", r"Ip:l 0 rn S '" '" Not Applicable

<~ ~8
~ :§ e:1i.Q CASING DIAMETER:

::;l...:l ,..<r"I r"I
5::'~

r"I :::

I 6~
1'41:<1 ;g 1'4 S >~ :I: ss SURFACE ELEVATION: Not Surveyed

~~
!Zl",

~e !~

~8 !ZlUl o~ 5::~1:1
Eo< ~ 0 Eo<::> TOP OF CASING ELEVATION: Not Applicable

rnz r"I j&J ~
r"I r"I !Zl~

~ :I: p:l i=I
~

" SOIL DESCRIPTION

3 0 ~·~::;:t~::::;.%~ SAND - gray, moist. loose, non-plastic, poorly
15-024 1445 2.3 NA 3 100 21 1 SP '" graded, slight petroleum. odor and stain

4 100

~I22

" 23
'" ~:E

I o 24'"::l
~
0 25~

~

I '" 3 0 Silty CLAY - gray, wet, firm, medium plastic,I:Q CL
15-025 1456 2.2 NA 4 100 26 poorly graded, possible petroleum odor and stain

4 100
27

I I
28

I
29

I Borin~ terminated at 25.0 feet - 4/15193

i 30 Samp ed to 26.5 feet
Boring abandoned with 3/4-inch Bentonite Chips - 4115/93

I 31
Materials:

32
12 bags 3/4-inch Bentonite Chips

I 33

34

35

I- 36

37

I 38

39
I

40 . - -

I

I
I

Confidential Business Information



File: B-7 2289

B· 7

Asphalt
SOIL DESCRIPTION

BRIX 001003

SAND· gray, moist, medium dense. non-plastic, poorly
graded, no petroleum odor or stain

SAND . as above, petroleum odor and stain

SAND· as above, dense, petroleum odor and stain

Silty GRAVEL with some Sand- brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

SURFACE ELEVATION: Not Surveyed

TOP OF CASINGELEVATION: Not Applicable

BORINGDIAMETER: lO-inch OD

CASINGDIAMETER: Not Applicable

JeffW. Doss DRILL DRILL

2 5/8-inch OD Split Spoon START TINISH

4 lJ4-inch ID Hollow Stem Auger Time: Time:

Canterra CT-250 1530 900

M. Reniker Date: Date:

Gao-Tech Explorations, Inc. 15-Apr-93 16-Apr-93

Page 1 of2

':'::':',,'
;:::.( c::':~'.:'.:
.;.g',....

~:;.i\~;(:j;
'. SP c·

:., SP ..'

SOIL BORING Nl.J"MBER

Asphalt

1 II2
I fa3

I 4

•5 n: i('
k p

6

7
:;;',',:Wc

!,,;W:m
8

'::':;::';::.::'

5 I 100

5 0

EQUIPMENT TYPE

HAILOGGER:

SAMPLINGMETHOD:

DRILLER:
DRILLINGCONTRACTOR:

DIULLINGMETHOD:

15-026 1535 7.9 NA 6 100

Updated: 6/23/93 JWD

~ 9
Po:a

0 I Hm:s 12 0
0 15·027 1543 53 270 20 80 11~

Ii 18 100P<
12,

13

14

11
7 0

15-028 1550 755 2,000 8 100 16
11 100

17

18

19

20

Eo<
Z ril

~~
rill": 0
....1ril ril P':=p..i=Q

~ tI) -°Eo< ~~ - :;]8
~f:l

Eo<
ril

~ ::r:

m
~

m
!lc
0

0

PROJECT #: 2289

1..-- ----,- -.,
HAHN & ASSOCIATES, INC.

1434 NW Sixth Avenue

Portland, Oregon

I
, (503) 796-0717

PROJECT:

Brix Maritime Company

I 9030 NW St. Helens Road

Portland, Oregon

I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I

Confidential Business Information



I

BRIX 001004

File: B-7 2289Page 2 of2

Confidential Business Information

Updated: 6/23/93 JWD

I
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B· 7
Portland, Oregon

I (503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/B-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 lJ4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1530 900

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 22B9 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr·93 16·Apr·93

I r- ia

~I~
0:: BOlliNG DIAMETER: lO-inch OD

Z ril ~~ Z
~1'1", rilO:: Q 00 S " CASING DIAMETER: Not Applicable

P:~ ~~ <Sl <~

~~ ..:Iril 1'1 lO ril ~

~ ~~I
i><1'Q :;;:: 00 S ~~ ~~ :r: SURFACE ELEVATION: Not SurveyedOr-
~~ - ~~ ~~ !i:: §~i:1

r- ~ Q E-<P TOP OF CASING ELEVATiON: Not Applicableooz
5:l j~

o ril ril g oo~

:;J e ~ i::l
c:J SOIL DESCRIPTION

I I 3 80 ~~~~~~'~~~'n;~ SAND ~ gray, moist, medium dense, non-plastic,
15-029 15551 183 13 3 100 21 e SP;'

~\tW1~3W
poorly graded, slight petroleum odor and stain

5
,

100
I ! 22 ee

I ~ CL Silty CLAY- gray, wet, stiff, medium plastic,
~ poorly graded, possible petroleum odor and stain

~ I 23 ~

I
:E I
0 I I 24.El
'2 I I.s 25
~

I
Q 3 0 Silty CLAY - as above, no petroleum odor and stainm CL

15-030 1605 NS NA 5 0 26

I 6 100

I I 27

I I
I 28

I I, I i 29

I I I Borin~ terminated at 25.0 feet - 4/15/93

I i 30 Samp ed to 26.5 feet

I I I
Boring abandoned with 3/4-inch Bentonite Chips - 4/16/93

I I 31, Materials:

32
15 bags 3/4·inch Bentonite Chips

I
33

I
I 34
I

35

36

37

38
I

I 39

I 40 -
I

I

I
I
I
I
I
I
I
I
I



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B·8
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL

PROJECT: SAMPLINGMETHOD: 1 5/8-inch Split Spoon START FINISH

Brix Maritime Company DRILLINGMETHOD: 2-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE 2-inch ID Minuteman 1830 1930

Portland, Oregon DRILLER: R. Crisman Date: Date:

PROJECT#: 2289 DRILLINGCONTRACTOR: Crisman Drilling 15·Apr·93 15-Apr-93

E- m I ~ ~
~ BORING DIAMETER: 5-inch ODz ril ~ ....
~m "

;:g~
....

I'l", ril~ 0 fj ~ cS " E'SCi:l
CASING DIAMETER: Not Applicable

:.l"" P':~ oS....:Iril ril ~

~S~ ""I:Q ;;g m S <:S8:;"< ""I'::
~ 2'&&5 SURFACE ELEVATION: Not Surveyed

~~ ~"" 0~

~8 "" m- ~~ ~~f:l
Eo< ~ ~ Eo<P TOP OF CASINGELEVATION: Not Surveyed

.mz fi1 ~ ~
",z ril

&
m~

~ ~It=l
SOIL DESCRIPJ'ION

I:W

1
m Concrete

Uti: 1
o

00 2.S-
.c

II
Silty GRAVEL with some Sand - Brown, moist, loose, non-0

.s I 3 plastic, poorly graded, no petroleum odor or stain
'2 I

(concrete fill)
0
~

I 4""I:Q I
5

I I
I 6 Boring abandoned due to auger refusal- concrete fill was

I
, observed in sand to 4.5 feet bgs

I 7 Boring terminated at 4.5 feet - 4/15/93

I
Boring abandoned with 314-inch Bentonite Chips - 4/15/93, 8

I Materials:

I 9 3/4 bags 3/4-inch Bentonite Chips

I
reI ,

I

11

I
I 12

I 13

14

15

16

17

18 ,
I I 19

I

I I 120 . _.
-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Updated: 6/23/93 JWD Page 1 of1

Confidential Business Information

BRIX 001005

File: B-B 22B9



I

BRIX 001006

File: B-9 2289Page 10f2Updated: 6/23/93 JWD

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B . 9
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

ROJECT: SAMPLING METHOD: 2 SIS-inch aD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 114-inch ID Hollow Stem Auger Time: Time:

9030 NWSt. Helens Road EQUIPMENT TYPE Canterra CT-250 942 1035

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Gao-Tech Explorations, Inc. 16-Apr-93 16-Apr·93

I Eo< Cf.l

~I P:: BORING DIAMETER: lO-inch OD
Z I'il -'8

~

~Cf.l ~ -I'il oo p:: o " CASING DIAMETER: Not Applicable

~"" ~ I'il ~ ~
e, ~ ~ e:1 iiiI'il '8 3- F;; U'> I'il ~

~o~ Po< III ei Cf.l 0 15 ~ 0::
~

o SURFACE ELEVATION: Not Surveyed

I ~ ~
c,
~

Cf.l

~ 3- Cl u:" !i:: ~~f:l
Eo< - il= o e. TOP OF CASING ELEVATION: Not Applicable

Z I'il j
o

~
I'il I'il g sa

:;;J 0:: 0:: ~ Cl
<::1 SOIL DESCRIPTION

I ~
Asphllt Asphalt

~

1~

S

" Silty GRAVEL with some Sand - brown, moist, medium0 GP

I
Q I 2 dense, non-plastic, slightly graded, no petroleum odor or

mE stain
3

I 4

I
I I 5

I I 8 0 SAND ~ brown, moist, dense, non-plastic, poorly graded,
16-001 954 I 6.2 NA 14 40 I 6 no petroleum odor or stain

~ I 19 100
:a- I i 7

I
Q I~
~

I 8'S
0 I~

"
I

~ 9III
I I
I I 1

13 20
" SP"

SAND· as above, no petroleum odor or stain

I 16-002 1004 4.8 NA 17 100 11
20 100,

12

I
I

13

14

15
12 100 } SP ,. SAND - as above, no petroleum odor or stain

I
16-003 1012 6.7 NA 12 100 16

13 100
~
c, 17:E

Q
~ 18°2
0
~

" 19~

III

I I 20
.~.

I

I
I
I

.Confidential Business Information



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-9
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 siB-inch O'D Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 1J4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 942 1035

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 22B9 DRILLINGCONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr·93 16-Apr-93

!,; rn

~I~
~ BORING DIAMETER: 10-inch on

I"il -~ ~ ~I"il", l"iliXl 0 ~s
ESfiJ CASING DIAMETER: Not Applicable::0..:1 ..:I1"il I"il ~~ ..:l"" >0 I"il @. :;;

(§~
p..>Q ;:;l rn S <8- ~o ~~ P:: CI ~&l SURFACE ELEVATION: Not Surveyed

~~ - ~~ ~8 Cf1 U:i 0"""" ~ i~f:l
E-< E-<::J TOP OF CASINGELEVATiON: Not Applicable

"'z I"il jiE ~ I"il I"il rn~.s iXl
!;;j P:: C- O

SOIL DESCRIPTION
9 20

~;~~~li16-004 1022 4.7 ND 8 100 21 SAND - brown, moist to wet, dense, non-plastic,

8 100 poorly graded, no petrloeum odor or stain

I 22
I I

I 23

I
I 24

Borin~ terminated at 20.0 feet - 4/16/93
i Samp ed to 21.5 feet

I I I I 25 Boring abandoned with 3/4-inch Bentonite Chips - 4/16/93
I I
I I 26 Materials:
I I 10 bags 3/4-inch Bentonite Chips

I I I 27
I

28
I
I I 29
I

I 30

: 31

32
I

33

34

35

36

37

38

39

40
- -- - -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Updated: 6/23/93JWD Page 2 of2

Confidential Business Information

BRIX001007

File: B-9 2289



Date:

DRILL

FINISH

Time:
1138

Date:

DRILL

START

File: B-10 2289

B ·10

lO·inch OD

Not Applicable

16·Apr-93 16-Apr-93

Not Applicable

Not Surveyed

SOIL DESCRIPTION

SAND· as above, no petroleum odor or stain

BRIX 001008

SAND M brown/gray, moist, medium dense, non-plastic.
poorly graded, no petroleum odor or stain

Asphalt

SAND - as above, brown, no petroleum odor or stain

Silty GRAVELwith some Sand - brown/gray, moist.
medium dense, non-plastic, slightly graded, no
petroleum odor or stain

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

Gee-Tech Explorations, Inc.

2 5/S-inch Ol) Split Spoon

4 IJ4-inch ID Hollow Stem Auger

Canterra CT·250

TOP OF CASING ELEVATION:

M. Reniker

JeffW. Doss

Page 1 of2

..,~'."." ,.' .

Asphalt

9

7

8

6

1

3

2

1<

13

11

12

20

17

19

SOIL BORING NUMBER

I 18

11 20

DRILLER:
DRILLING CONTRACTOR:

SAMPLING METHOD:

HAILOGGER:

DRILLING METHOD:

EQUIPMENT TYPE

16-007 1110 4.9 NA 13 100 16
14 100

Updated: 6/23/93 JWD

I, ,

i
11 0

16.0051 1055 NS NA 9 0
9 50

I

I
00
c,
:E
o I";<;: 10 20
"0 16-006 1102 4.5 NA 13 100~=" 14 100II1

8
Z

~~
P'l~
....1P'l P'lIl<II1 ::g

°8 ~~ -
~f:J

Eo<
C1JZ

~

"~
"II
=0o

PROJECT #: 22S9

1.--- --,--- ----,
HAHN & ASSOCIATES, INC.

1434 NW Sixth Avenue

Portland, Oregon

I
(503) 796-0717

PROJECT:

Brix Maritime Company

I 9030 NW St. Helens Road

Portland, Oregon

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



I

BRIX 001009

File: B-10 2289Page 2 of2Updated: 6/23/93 JWD

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B -10
Portland, Oregon

I
(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/8-inch OD Split Spoou START FINISH

Brix Maritime Company DRILLING METHOD: 4 l/4-inch lD Hollow Stem Auger Time: Time:

I 9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1048 1138

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 1S-ApT-93 1S-Apr-93

I Eo< en Z"
I 0: BOlliNG DIAMETER: 10-inch OD

Z I'il - ~
Z"

~~e "I'lrn I'il~ 0 ~ " <~ CASING DIAMETER: Not Applicable::;l .... p:;~ ~..:I1'il I'il ..:I'"
b::~

I'il ~

~ ~~~~
p<iXl ::'!1 en S <Eo >~ II: SURFACE ELEVATION: Not Surveyed

I ~~ - ~§ ~S en., O~ b:: i3~r:l
E-<

~
0 E-<P TOP OF CASING ELEVATION: Not Applicableenz

f:;1 jiE I'il I'il

~
en~

~ e ~ ~

SOIL DESCRIPTION

I I 10 50 ~H~:~~:~:n2.;

16-008 1118 5.1 ND 13 100 21
}~~~f~W'~

SAND . brown!~ay. moist to wet, medium dense,

11 100 I non-plastic, slig tty graded, no petroleum odor or
stain

I
22

I I

23

24
BOri~ terminated at 20.0 feet - 4/16/93I ,
Samp ed to 21.5 feet

I 25 Boring abandoned with 3/4-inch Bentonite Chips - 4/16/93,
26 Materials:

11 bags 3/4-inch Bentonite Chips
27

28

29

30

31
I

32,

33

34

35

36

37

38

39

40
. -

I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



BRIX 001010

File: ]3..11 2289Page 1 of2Updated: 6/23/93JWD

•HAHN & ASSOCIATES, INC.

•434 NW Sixth Avenue SOIL BORING NUMBER B . 11
Portland, Oregon

(503) 796-0717 HAl LOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/8-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 l/4-inch In Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1150 1245

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Gee-Tech Explorations, Inc, 16-Apr·93 16-Apr-93

I Eo< (/l :;:;-
I

~ BORING DIAMETER: 10-inch ODZ fi:I ~
~

~
:;:;-

~r:I(/l p: 0 (/l = " "::;!.:l fi:I
fi:I g: ~ Olo ~ ;; E:l ~

CASING DIAMETER: Not Applicable
....< fi:I S .e E;: u:>

I
fi:I :;:: (/l

Z< p., 1"1 ::;a
~ ~ ~

~

~
;;l 0 SURFACE ELEVATION: Not Surveyed°Eo< ~ ~

tn Olo * ~ (/l

I
~

~
.e I=< ta '"

~

13~f:l
Eo< ~

~ 0 Eo< :::> TOP OF CASING ELEVATION: Not Applicable
(/l Z 0 fi:I fi:I in ~

~ '" j '" ;§ p: I=< ~ SOIL DESCRIPTION

I .s ABphalt Asphalt
~ 1
~
u
~ Silt,hGRAVELwith some Sand - brownl.r.;ay, moist,0 GP

I
o 2 me ium dense, non-plastic, slightly gra edt no

I I petroleum odor or stain

I 3

I 4
I I I

~~r~ti~~t~I I 5

I
I 1 100 i~~:~~:\ SAND· gray. moist, medium dense, non-plastic. poorly

16-009 1200 I 5.1 NA 2 0 6 ·::·.??!tj..~~:.;", graded, no petroleum odor or stain

I 9 20

I
7

I 8

00 9
Co

;E
o I H
~
~ 8 100'S SAND- as above, gray. no petroleum odor or stain

I
0 16-010 1207 6.2 NA 10 I 100 11~

~
~ I 10 100IJ:l

12

13
I

14

1,
8 0 SAND- as above, possible petroleum odor and

16-011 1213 5.7 ND 8 20 16 stain

7 100
17

18
I I

I I 19

I
I I ! 20

I

I
I
I
I
I
I

Confidential Business Information



I

BRIX 001011

File: B-11 2289Page 2 of2Updated: 6/23/93 JWD

HAHN & ASSOCIATES, INC•

•
434 NW Sixth Avenue SOIL BORlNG NUMBER B-ll
Portland, Oregon

I
(503) 796-0717 HAl LOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/B-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 1/4-inch ID Hollow Stem Auger Time: Time:

I 9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1150 1245

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 22B9 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr-93 16-Apr-93

I Eo< 00 <3'
p:; BORING DIAMETER: lO-inch OD

Z ril u.;~

" sa
<3'

~rilrtJ ril~ o >< e .sa " <~ CASING DIAMETER: Not Applicable

~~
....1ril ril ~S ....1p.

!i::~
ril ~ ::: Eo< 00·

p..~ :g <.8- >~ II: ~1;5 SURFACE ELEVATION: Not Surveyed

I ~~
OOp.

~S
1:1

~

~.8- 0003 O~ !i:: I~[:J Eo< ~ o ?;j8 TOP OF CASING ELEVATION: Not Applicable
OOZ

!i3 j§:] ~
ril ril

~
~ i=1 o SOIL DESCRIPTION

6 100
~~:~;~~~J; SAND - gray. moist, medium dense, non-plastic,

16-012 1219 4.4 NA 4 100 21 poorly graded, slight petroleum odor and stain
5 100 Silty CLAY - gray, moist, stiff, medium plastic,

22 CL poorly graded, no petroleum odor or stain
I I '"'"

00
,

I 23 S
Po I ,

"":E I Iu ! I 24e
~

I I'S
0

! I 25~

"" 3 I a Silty CLAY ~ as above, wet, no petroleum odor orI'll CL
16-013 1227 4.8 NA 4 I 100 26 stain

4 I 100
: 27

I 23

I
29

I Borin~ terminated at 25.0 feet - 4/16/93

I 30 Samp ed to 26.5 feet

!
Boring abandoned with 3!4-inch Bentonite Chips - 4/16/93

I I 31
I Materials:

I 32
12 bags 3/4-inch Bentonite Chips

I 33

I 34

I 35

I
36

37
I

I 38
I

39

I 40 ~ .I
I

Confidential Business Information



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B -12
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/S-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 114-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1304 1345

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 22S9 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-ApT-93 16-ApT-93

Eo< CD. :;;- p:; BORING DIAMETER: 10-inch OD
Z fil - :;;-

~CD. S OJ
~1"1", :3 ~

0
~ <J!l OJ < CASING DIAMETER: Not Applicable

~~
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B -12
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/8-inch Ol) Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 114-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1304 1345

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr-93 16-Apr-93
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o ril ril

~
::Il e ~ i=l e SOIL DESCRIPTION

1 100

•16-017 1333 5.3 NA 4 100 21 Silty CLAY- gray/brown. moist to wet, stiff. non-
S 100 plastic, poorly graded, no hydrocarbon odor or

stain
22

I
23

24
Borinf, terminated at 20.0 feet - 4116/93

I I Samp ed to 21.5 feet
I I I 25 Boring abandoned with 3/4-inch Bentonite Chtps . 4/16/93

I I I
I I 26 Materials:

I I 11 bags 3/4-inch Bentonite Chips
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B·l3
Portland, Oregon

(503) 796-0717 HAl LOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 JJ4-Inch OD Hand Auger START FINISH

Brix Maritime Company DRILLING METHOD: 2 JJ4-Inch OD Hand Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE 2 JJ4-Inch OD Hand Auger 1345 1440

Portland, Oregon DRILLER: JeffW. Doss Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Not Applicable 16·Apr-93 16-Apr-93
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oS :3~ " <~ CASING DIAMETER: Not Applicable::>..;, ....:11'1 1'1 ~~ ~~ !i:~
@, i$: E-<'"

~~
",I'Q ;2l ell S "'I':: ::I:I 0 ;;;1;5 SURFACE ELEVATION: Not Surveyed
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~
Aaphalt Asphalt

~

1~ ,~,
0
U I 2

Silty GRAVELS - Brown, moist, loose, non-plastic,
, 3 moderately graded, possible fill

I I
4
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o 16-018 1402 1 4.5 NA ,

CL Silty CLAY - gray, moist to wet, stiff. non-plastic. poorly
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0
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, 12
Boring terminated at 11.0 feet - 4/16/93
Sampled to 11.0 feet

13 Boring abandoned with 3/4-inch Bentonite Chips- 4/16/93,
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3/4 bags 3/4-inch Bentonite Chips
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Confidential Business Information

QJ\L

BRIX 001016

REVIEW DATE:

REVIEWED BY:

• • • •

HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

OS.
RJ

22H9-93041S-003
10934

4/15/93
SOIL

4/22/93
4/22/93

NO

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUV TANZ
796-0717 FAX 227-2209
JOB#22B9

OREGON ANALYTICAL LABORATORY

A Divisionof Portland GeneralElectric

14855 S.W. Old Scholls Perry Road

Beaverton, OR 97007

Phone 503-644-5300 • Fax 503·671·1404

ORTHO-TERPHENYL WAS USEO AS THE SURROGATE
NA = NOT ANALYZED
GASOLINE REGION (C6 THRU CI0)
DIESEL REGION (CI0 THRU C20)
OIL AND BUNKER C REGION (BEYONO C20)
NO = NONE DETECTED (GASOLINE < 20 HG/KG, DIESEL < 50 HG/KG)
HI = HATRIX INTERFERENCE WITH SURROGATE RECOVERY

SURR.RECOVERY %
ANALYST:

SAMPLE 10:
OAL 10: 25-0127­
SAMPLE DATE:
MATRIX:
EXTRACTION DATE:
ANALYSIS DATE:
HCID:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



OREGON ANALYTICAL LABORATORY

A Divisionof Portland General Electric

14855 S.w. Old Scholls Perry Road

Beaverton, OR 97007

Phone 503·644·5300 • Pax 503·671·1404

ORTHO-TERPHENYL WAS USEO AS THE SURROGATE
NA = NOT ANALYZEO
GASOLINE REGION (C6 THRU Cl0)
DIESEL REGION (Cl0 THRU C28)
OIL AND BUNKER C REGION (BEYOND C28)
NO = NONE DETECTEO (GASOLINE < 20 MGIKG, DIESEL < 50 MG/KG)
MI = MATRIX INTERFERENCE WITH SURROGATE RECOVERY

R.r

BRIX 001017

80.
RJ

2289-930415-010
10858

4115/93
SOIL

4/21/93
4/21/93

NO

REVIEW DATE:

REVIEWED BY:

• • • •

85.
RJ

2289-930415-006
10857

4/15/93
SOIL

4/21/93
4/21193

ND

HYDROCARBON IDENTIFICATION CHCIDl
BY OREGON DEQ TPH-HCID

82.
RJ

2289-930415-005
10856

4/15/93
SOIL

4/21193
4/21193

NO

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOBlI2289

SURR.RECOVERY Yo

ANALYST:

SAMPLE 10:
OAL 10: 25-0127­
SAMPLE DATE:
MATRIX:
EXTRACTION OATE:
ANALYSIS DATE:
HCID:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



OAL

OREGON ANALYTICAL LABORATORY

A Divisionof PortlandGeneral Electric

14855 S.W. Old Scholls Ferry Road

Beaverton, OR 97007

Phone 503·644·5300 • Fax 503·671·1404

HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

BRIX 001018

88.
RJ

2289-930415-020
10862

4/15/93
SOIL

4/21/93
4/21/93

NO

89.
RJ

2289-930415-018
10861

4/15/93
SOIL

4/21/93
4/21/93

ND

REVIEWED BY:

REVIEW DATE:

• • • •

68.
RJ

2289-930415-015
10860

4/15/93
SOIL

4/21193
4/21/93

NO

89.
RJ

2289-930415-011
10859

4/15/93
SOIL

4/21/93
4/21/93

NO

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOBI2289

SURR.RECOVERY ?

ANALYST:

SAHPLE 10:
DAL 10, 25-0127­
SAHPLE DATE:
HATRIX:
EXTRACTION DATE:
ANALYSIS DATE:
HCID,

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA = NOT ANALYZED
GASOLINE REGION (C6 THRU CI0)
DIESEL REGION (CI0 THRU C28)
OIL AND BUNKER C REGION (BEYOND C28)
ND = NONE DETECTED (GASOLINE < 20 HGIKG, DIESEL < 50 HG/KGI
HI = HATRIX INTERFERENCE WITH SURROGATE RECOVERY

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



OAL

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855S.W.Old SchollsFerry Road

Beaverton, OR 97007

Phone 503-644-5300 • Fax503-671·1404

HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

BRIX 001019

90.
RJ

2289-930415-028
10866

4/15/93
SOIL

4/21/93
4121193

GASOLINE

90.
RJ

2289-930415-027
10865

4/15/93
SOIL

4/21/93
4/21/93

GASOLINE

REVIEWED BY,

REVIEW DATE,

• • • •

89.
RJ

2289-930415-023
10864

4/15/93
SOIL

4/21/93
4/21/93

NO

89.
RJ

2289-930415-022
10863

4/15/93

SOIL
4/21/93
4/21/93

ND

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOBI2289

SAHPLE ID'
OAL ID' 25-0127­
SAHPLE DATE,
HATRIX,
EXTRACTIOPI DATE'
ANALYSIS DATE:
P1CID,

SURR.RECOVERY 7.
ANALYST'

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA = NOT ANALYZEO
GASOLINE REGION IC6 THRU C101
DIESEL REGION (C10 THRU C281
OIL AND BUNKER C REGION (BEYOND C281
ND = NONE DETECTED (GASOLINE < 20 HG/KG, DIESEL < SO HGIKGI
HI = MATRIX INTERFERENCE WITH SURROGATE RECOVERY

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ConfidentialBusiness Information



0.1\'

BROHOFLUOROBENZENE WAS USED AS THE SURROGATE
HG/KG = PPH
NO = NONE DETECTED (REPORTING LIHIT IS 10 HG/KGl
HI = HATRIX INTERFERENCE WITH SURROGATE RECOVERY
NA =NOT ANALYZED

OREGON ANALYTICAL LABORATORY

A Divisionof Portland General Electric

14855S.W. Old SchollsPerryRoad

Beaverton,OR 97007

Phone 503-644-5300 • Fax503-671-1404

Confidential Business Information

BRIX 001020

2289-930415-028
10866

4/15/93

SOIL
4/22/93

4/26/93

2000.
130.

RJ

REVIEWED BY.

REVIEW DATE.

2289-930415-027
10865

4/15/93

SOIL
4/22/93
4/26/93

270.
109.

RJ

• • • •

2289-930415-023
10864

4/15/93

NA

TOTAL PETROLEUM HYDROCARBONS - GASOLINE
BY OREGON DEQ TPH-G

2289-930415-022
10863

4/15/93

NA

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB1I22B9

SAHPLE ID:
OAL ID: 25-0127­
SAHPLE DATE.
HATRIX.
EXTRACTION DATE.
ANALYSIS DATE.
GASOLINE HG/KG
SURR.RECOVERY 7.
ANALYST.

I
I
I
I
I

••
I
I
I
I
I
I
I
I
I
I
I
I
I



OREGON ANALYTICAL LABORATORY
A Division oE Portland General Electric

14855S.W.Old SchollsFerryRoad

Beaverton, OR 97007

Phone 503-644-5300 • Fax503-671-1404

TOTAL PETROLEUM HYDROCARBONS - GASOLINE
BY OREGON DEQ TPH-G

BRIX 001021

REVIEWED BY:

REVIEW DATE:

• • • •

2289-930415-029
10933

4/15/93

SOIL
4/22/93
4/26/93

13.
83 •

RJ

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB1I2289

SAHPLE 10'
DAL 10' 25-0127­
SAHPLE DATE'
HATRIX:
EXTRACTION DATE:
ANALYSIS DATE,
GASOLINE HG/KG
SURR.RECOVERY 7.
ANALYST:

BROHOFLUOROBENZENE WAS USED AS THE SURROGATE
HG/KG = PPH
NO = NONE DETECTED (REPORTING LIHIT IS 10 HGIXGl
HI = HATRIX INTERFERENCE WITH SURROGATE RECOVERY
NA = NOT ANALYZED

I

•
I
I
I

••
I
I
I
I

•
I
I
I
I
I
I
I
I

Confidential Business Information



Confidential Business Information

OA1.

OREGON ANALYTICAL LABORATORY

A Divisionof Portland General Electric

14855 S.w. Old SchollsFerryRoad

Beaverton. OR 97007

Phone 503·644-5300 • Fax503-671-1404

BRIX 001022

REVIEWED BY:

REVIEW DATE.

• • • •

77.

RJ

2289-930416-008
10868

4/16/93
SOIL

4/21/93
4/21/93

NO

HYDROCARBON IDENTIFICATION (HCIDl
BY OREGON DEQ TPH-HCID

92.
RJ

2289-930416-004
10867

4/16/93
SOIL

4/21/93
4/21/93

NO

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB1I22B9

SURR.RECOVERY 7.
ANALYST:

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA = NOT ANALYZED
GASOLINE REGION (C6 THRU C10J
DIESEL REGION (C10 THRU C281
OIL AND 8UNKER C REGION (BEYOND C28J
NO = NONE DETECTED (GASOLINE < 20 HGIKG, DIESEL < 50 HG/KGJ
HI = HATRIX INTERFERENCE WITH SURROGATE RECOVERY

SAHPLE 10:
OAL 10. 25-0127­
SAHPLE DATE.
HATRIX:
EXTRACTION DATE.
ANALYSIS DATE:
HCID.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

I
OALI

I
• • • •

I
I HAHN & ASSOCIATES, INC.

434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600

I GUY TANZ
796-0717 FAX 227-2209
JOBI2289

I
I

REVIEWED BY,

REVIEW DATE,

i
AMPLE 10'
AL 10: 25-0127­
AMPLE DATE'

t1ATRIK:

I KTRACTI DN DATE,
NALYSIS DATE:

HCID,

IIbURR.RECOVERY 7.
II;NALYST:

I

2289-930416-011
10869

4/16/93

SOIL
4/21/93
4/21/93

NO

90.
RJ

2289-930416-016
10870

4/16/93
SOIL

4/21/93
4/21/93

NO

90.
RJ

2289-930416-020
10871

4/16/93

SOIL
4/21/93
4/21193

OIL

85.
RJ

ORTHO-TERPHENYL WAS USED AS THE SURROGATE

I A = NOT ANALYZED
ASOLINE REGION (C6 THRU CI0)

DIESEL REGION (CI0 THRU C28)

EL AND BUNKER C REGION (BEYOND C28)
= NONE DETECTED (GASOLINE < 20 MG/KG, DIESEL < SO MG/KG)
= MATRIK INTERFERENCE WITH SURROGATE RECOVERY

I
I
I
I
I

OREGON ANALYTICAL LABORATORY
A Division of Portland General Electric

14855S.W.Old SchollsPerry Road

Beaverton,OR 97007

Phone503·644·5300 • Pax503·671·1404

Confidential Business Information

BRIX 001023



Lab Project No.

l-"~AND~SOCIATES. INC. LABORATORY O~&6N"/Y11 miOtr-
i ENVIRONMENTAL MANAGEMENT Ll1tS"t=er..,,~.I1
4J4 NW 6th Ave., Suite 203 • Portland, Oregon 97209-3600

5031796·0717 Office. 5031227·2209 FAX

-
- CHAIN O'FCUSTODY

D Please bill the Port ofPortland

00 Pleaae bill Hahn and Associates, Inc.

-
QlNO

~YES aNO

Samples Received at 4°C I8lYES aNO

Appropriate Containers Used Q YES a NO

LIQUID \\1TH SEO!!"EST SAMPLE

_ Test Filtrate _ Test Sediment _ Test Both

_ I _ Test one (which) _ Test Separately

Project Manager (orV'I 1/. Til r./'1<
Project No -;l.'l...n

ProjectName~.t'XSVt? IMULTI·PHASE SA.\IPLE ( ) IProvide Verbal Results aYES

Collected by·__'ft.e.:"":.!:O~ _

RBMARKS
fJl
~

"'1"'1"'1"'1'"
·< ....... 305.!!a..e .. c.
·2~r.;~~

<;;
1<
S•
-e - 5'
~ g ~

~ ~ ~
'" < <
"" £ £
~ CJ Cl. . .
§ '" i!=
0' ~ t::

11><

IIXx
x
'x

x
x

'X

~

I I I I ~ _
] g
5 ~
u <
... 0o _

'- Q
" --e; ¥
" '"z I:

"L\.j-~
I

)1 _ ss

•
J~ -M

10'.B')'

z'!: '. 81.(

1IJ'.8'1

,
70 -IN

lluo "'Z5" - 63 Iv
mo -r'.B'I IX

'"1'-SAMPLE ~ ~ -5
TIMB IDr.SCRIPTION [JlI~ 0

nos

IIYo

fY;3

1/,>"

11>'15

13Z7

11J~'r I ),.' - Bs IX

.:; ria »,» L,e"" I ~T~lX

n
@., LAB I SAMPLE J.D. I DATE
~. J.D.
0..-

'" 'rlh'hS. 7.7.'i<r -'1' '$0:>'(15" ~ 0/1
.rb~-1:1:1: Z7.'a'?- '1101(15' - on II
~I

~'I IZ'Z S'i' - '1'.10 '115' <o13 I II

'"...... I'Z.'Zg<1-QJgl(15-oJl{ Ie, II
0...,
13 I /Ie:.. k.O /t.Z'jj9-q)"o'(I5'- "/S
~.

0-

'" I

"lZ'il'i'- "l.roCfI5"·olf, I "
-

"''''-''''''>-.~
~I IZZ'l!'? ?;"'!/s"- olS__ •

•
'ZZ'if1- '130"'5' - 0 /q

I I I I I I I I J_nLi-1 I I I__ I I I I

Time

L!-2b-'O

~'2. Z'Z'i1'i'- "130'lJf7_ ozo I3rs-
HelinqwshedjY... ./l Company I

/f,jJt?/1 //.4A1N ..Relhirfr"e (I ~---Icompony",,---

ReIUiq~d11y--" '"Company

D...

D...

J I Time

'-\~<f\

L.\ : I .,,-
Time

I~'··dby

I.."ll~ 0 ~o.....- \I
Rf;-e:t-h'ed by

Company

~-:\.c..,
Company

01-1'-
Company

--,
BRIX001024



~·"'JTA - AND"AsSOCIATES,'INc. - LABORATORY S.-o""MJ1tWqll--. - C~I N on;~OD"
ENVIRONMENTAL MANAGEMENT 0 Please biD the Port of Portland

434 NW 6th Ave., Suite 203 • Portland, Oregon 97209-3600. fVl..
5031796.0717Office. 503/227.2209 FAX Lab Project No. "" Plesee bill Hahn and AesoClawB, Inc.

Project Manager l",vY II. TIlN?: LIQUID WITH SEOlMENTSAMPLE SamplesReceivedat4°C ~YES aNO

Project No. 27..n _TeBtFiltraw _Test Sediment _TeBtBoth AppropriateContainersUsed !tiYES aNO

Project Name $rQ< -SuB MULTI·PHAsE SAMPLE ( ) Provide Verbal Results aYES IilNO

Collected by '7"-'0 Test one (which) Test Separately Shake Provide Preliminary FAX Resulls I;aYES aNO

'.::oMMENTS MATRIX ANALYSES TO BE PERFORMED

1-.--., e - & a_
~ '] ~ ~,c;,o ......
';;;&.ll s ~'8iii ~ _
~ts1f,l -e <::E<6G:l 51:
J:::~"'''''''&O o::'!:P.o ... <(3 ~ sf! trJ .... _ 6 0 u1 ~ ~ c, a n:i s
'oOe~~]~5!~", =~~ss~g..... u«.-::~< <~Sr.J c.,:,':'M
r...a:X:OO-<P.oP.t) 11I ..... 5,:;..-:.-;;<

l "'J.,~O~""''''''~C-l~tiJO~:.$M'$~~ =
LAB SAMPLE =~]E~:g~~~;:ii';;~d~l~~;gi 00

: !.D. SAMPI.E I.D. DATE TIME D;':SCRIPTION rJ3 ~ 0 :i j':: ~ j':: j':: j':: j':: !;; ~ ~ ~ ~ ~ ~ ~ .t !t ~ REMARKS

Z.'Z~ ~ '13'" I(/D - =1 rr/dtfE 95'( s '_C7 i/ J

'ZllfH-'fJo'(Jlr 00'1- I' IOO~ /7J 1';/39 11 I
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APPENDIXD

Soil Cleanup Standard Matrix Worksheet
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SOIL CLEANUP STANDARD MATRIX WORKSHEET

5. POTENTIAL RECEPTORS: Distance to nearest well that draws water from aquifer of concern
and the number of people at risk.

1. DEPTH TO GROUNDWATER: Vertical distance (to nearest foot) from the surface of the
ground to the highest seasonal elevation of the saturated zone.

INTRODUCTION: This worksheet is intended to be used to determine the soil cleanup standard
for the remediation of motor fuel and heating oil releases from underground storage tanks
(USTs). OAR 340-122-301 to 340-122-360

EVALUATION PARAMETERS:

BRIX 001027

POINTS: 10

POINTS: 4

POINTS: 10

TOTAL POINTS: 39

Few

Far

<100

<25'
10

>2 mile

Sole SOUTce
10

Potable
7

7
25-50'

Medium

Medium

100-.1·000

112 - 2 miles

Page lof2

4

4
51-100'

Potablenot used

Many
>3,000

<112 mile
Near

1

>100
1

Unusable

Source: Estimate

Description:
Nearest Well:

Description:

Points:
Sensitivity'

Number ofPeople:

Sources: Worst Case Estimate

Deoth·

Source: Field Observation

Points:

4. SENSITIVITY TO THE UPPERMOST AQUIFER:

Inches: <2(1' 204.7" >45" POINTS:' 5
Points: 1 5 ill

Source: National Weather Service

3.NATIVE SOIL OR ROCK TYPE:

Penneabilitv: Low Moderate High POINTS: 10
Points: 1 5 10
Source: Field Observation

2. MEAN ANNUAL PRECIPITATION: From nearest appropriate weather station.
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I.evel2 Cleanup Standard

Total Petroleum Hydrocarbons (TPH):
< 80 parts per million (ppm) for gasoline
< 500 ppm for diesel fuel and heavier petroleum hydrocarbons

If the Matrix Score evaluated is

TOTAL POINTS: 39
Level 2 Cleanup Standard

BRIX 001028

Level 3

130ppm

1,000 ppm

-Leyel2

8)ppm

500ppm

Page 2 of2

40ppm

100 ppm

NUMERIC SOIL CLEANUP STANDARDS

NUMERIC SOIL CLEANUP STANDARDS FOR TIllS SITE

SOIL CLEANUP STANDARD MATRIX WORKSHEET

C) Less than 25, the site must be cleaned up to at least the Level 3 standard

A) Greater than 40, the site must be cleaned up to at least the Levell standard

B) From25 to 40, inclusive, the site must be cleaned up to at least Level 2 standards

(12191)

TPH (Diesel)

TPH (Gasoline)

1
1
1
1
1
1
I
I
I·
I
1
I
1
I
I
I
1
1
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I Recycled @ Recyclable

HAHN AND ASSOCIATES, INC.
Environmental Management

434 NW 6th Avenue, Suite 203
Portland, Oregon 97209-3600
503/796-0717·503/227-2209 FA.'::
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WORK PLAN
FOR UNDERGROUND STORAGE TANK

INVESTIGATION

Brix Maritime Company Facility
9030 J::..'W St. Helens Road

Portland, Oregon

May11,2001

1. INTRODUCTION

Brix Maritime Company (Brix) has retained Hahn and Associates, Inc. (HAD to conduct
site characterization and risk-based assessment activities relating to upland area
underground storage tank (UST) releases at the Brix Maritime Company site located at
9030 NW St Helens Road, Portland, Oregon (Figure 1). This Work Plan was prepared to
characterize potential petroleum hydrocarbon impacts to soil previously detected at the site,
and assess for the presence of potential petroleum hydrocarbon impacts to groundwater
relating to past and present USTs

This Work Plan consists of four plans which are presented in the following order:

1) Site Characterization Plan (SCP) (Section 3.)

2) Project Management Plan (Section 4.)

3) Sampling and Analysis Plan (SAP) (Section 5.)

4) Health and Safety Plan (HASP) (Appendix B)

2. BACKGROUND

2.1 Site Location

The Brix Maritime Company facility (the "Site") is located at 9030 NW St. Helens Road,
Portland, Oregon, Township 1 North, Range 1 West, Section 11, Tax Lot 800. The Site is
bordered to the northeast by the Willamette River, to the southwest by rail road tracks and
NW St. Helens Road, to the northwest by a bulk fuel storage facility, and to the southeast by
industrial use property.

BRIX 001033
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The Site consists of approximately 3.7 acres with two primary structures; an office
building and a maintenance building. A covered "work barge" associated with the
property is moored on the Willamette River. The topography at the Site is generally level
with elevations of approximately 30 feet above mean sea level (msl) at the southwest
property boundary to 20 feet msl at the top of the river bank to the northeast ofthe property.
The site is generally developed and covered with asphalt, concrete, or buildings with a
steep river bank, protected by rip-rap cover, sloping down to the Willamette River.

2.3 Site History

Information on the site history is included in the Supplemental Preliminary Assessment
(XPA) Summary Report- prepared by Anchor Environmental LLC for the Site. That XPA,
however, contained incomplete information requiring clarification on the ownership and
operation of the Site. The property was undeveloped prior to 1979 at which time Brix
Maritime Company ("Brix"), a Delaware corporation, developed the property for use as a
dispatch and coordination office for a tugboat fleet. In 1993, Brix became a wholly-owned
subsidiary of Foss Maritime Company, a Washington corporation. Brix continues to own
and operate the facility under a license allowing Brix to use the Foss name. Foss Maritime
Company does not own or operate the facility, although the Foss name is displayed at the
facility under the license granted to Brix'". The facility use has remained the same since
site development and is used for tug mooring, maintenance, fueling, and crew rotation.

2.4 Underground Storage Tank Operational History

Five underground storage tanks (USTs) are known to have been used at the site, two of
which were decommissioned by removal (USTs #1 and #2) in December 1998. The five
USTs were installed in 1979 in a single tank nest located adjacent to the Maintenance
Building (Figure 2). The Oregon DEQ Facility Identification Number is #7374. The five
USTs include two 20,000-gallon capacity diesel fuel tanks (UST #4 and UST #5), two 6,000­
gallon capacity lubrication oil tanks containing 30-weight and 40-weight oil, respectively
(UST #1 and UST #3), and one 2,000-gallon capacity gasoline tank (UST #2). All of the
tanks and piping were constructed of single-wall steel at the time of installation.

1 Anchor Environmental LLC (2000). Supplemental Preliminary Assessment Summary Report, Foss
Maritime Company (Brix) Facility, 9030 NW St. Helens Road, Portland, Oregon 97231·1127.
October 2000.

2 The use of the Foss name under license to Brix caused confusion in the XPA over the ownership and
operation of the facility. The facility is operated by Brix and record title to the property comprising
the Site remains in Brix's name. --- -
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Based on a July 19, 2000, interview with Mr. Rafael Caballero of Brix Maritime Company,
USTs #1, #3, #4, and #5 were piped to the covered maintenance barge in the Willamette
River to service water craft. Transfer pipes run underground from the UST systems where
they daylight along the river bank and run directly over water to the work barge. UST #2
was utilized for refueling of company vehicles; all piping to this tank runs underground to
a fuel pump located adjacent to the west corner of the maintenance building.

2.5 Underground Storage Tank Release History

Two releases of petroleum products have been documented relating to UST systems at the
site, both of which were reported under Oregon DEQ leaking UST File No. 26-93-0009. In
1993, a lubricating oil release was reported to the Oregon DEQ relating to a hole discovered
in a 3D-weight lube oil transfer line next to the UST nest. At that time, soil removal
activities were conducted and approximately 60 feet of each of the steel UST product lines
was removed and replaced with fiberglass piping-', Subsurface investigations conducted
by HAl4 in the vicinity of the tank nest detected gasoline, diesel, and oil-range petroleum
hydrocarbons in soil; however groundwater was not tested since the constituents of concern
were not determined to have reached groundwater. The results of soil testing relating to
the UST area are presented on Figure 3.

In 1998, USTs No.1 and No.2 were decommissioned by removal and USTs No.3, No.4,
and No.5, were upgraded. During tank upgrading activities, petroleum-hydrocarbons
were encountered in the soil potentially due to an overfill at either UST No.4 or No.5;
however, the specific tank was not documented. Soil samples were not collected to confirm
the observed findings. The potential release was reported to Oregon DEQ.

2.6 Site Hydrogeology

Previous subsurface investigations conducted at the Site (HAl 1993b) indicate that shallow
soils are composed of a silty gravel with some sand (Gravel Unit) from the surface to
approximately 4 feet bgs, the depth varying depending on location. Underlying the Gravel
Unit, a sand (Sand Unit) was observed to a depth of 20 to 25 feet bgs where a silty clay (Clay
Unit) was encountered to the maximum depth of subsurface investigations at
approximately 26.5 feet bgs. Concrete and gravel fill material was observed in two
borings, B-1 and B-8, that were attempted to be installed inside the Maintenance Building;
however, the concrete material prevented investigations deeper than 5 feet bgs. The Gravel

3 Hahn and Associates, Inc. (l993a). Underground Storage Tank System Investigation, Brix Maritime
Company, 9030 NW St. Helens Road, Portland, Oregon. February 26, 1993.

4 Hahn and Associates,Inc. (1993b). Subsurface Investigation, Brix maritime Company, 9030 NW St.
Helens Road, Portland, Oregon. (HAl Project No. 2289) August 12, 1993.
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Unit, Sand Unit, and concrete and gravel encountered beneath the Maintenance Building
are considered to comprise what this Work Plan refers to as a Fill Unit at the site.

During the 1993 subsurface investigations (HAl 1993b) groundwater was encountered at a
depth of approximately 25 feet bgs at the site with groundwater flow beneath the site assumed
to be to the northeast towards the river.

2.7 Project Objectives

This Work Plan was designed with two primary objectives: 1) to collect information
sufficient to evaluate the potential for UST-related releases to the Willamette River, and;
2) collect information sufficient to support risk-based closure of Oregon DEQ Leaking UST
File No. 26-93-0009.

3. SITE CHARACTERIZATION PLAN

3.1 Investigation Approach

This Site Characterization Plan (SCP) was designed to meet Oregon DEQ's request for
focused sampling to assess documented and potential releases of hazardous substances at
the facility relating to USTs. The primary objectives of the investigations are to: 1)
determine the nature and extent of previously identified petroleum hydrocarbons released
to soil based on current regulatory requirements; 2) assess the potential for groundwater
releases in the identified target areas and whether groundwater may be providing a
chemical pathway to the river; and 3) characterize USTs sufficiently to support risk-based
evaluation of Oregon DEQ Leaking UST File No. 26-93-0009.

This Work Plan outlines the proposed site characterization activities to meet the objectives
outlined above. Site characterization activities will include soil sampling and screening­
level groundwater sampling in an effort to determine the nature and extent of potential
impacts relating to UST areas and releases. Such activities will be conducted primarily
through the use of push probe methodology; however, due to limited access and underground
utilities within release areas, alternative methods, such as hand auger sampling, may
need to be utilized.

In summary; the site characterization activities will involve the installation of 16 push
probe borings to depths ranging from 4 to 28 feet below ground surface (bgs). Screening­
level groundwater samples will be col1ected from 7 of the push probe locations
(groundwater is expected to occur at depths of 25 feet bgs. Selected soil and groundwater
samples will be analyzed for the identified constituents of interest in the UST target area.
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The site characterization activities described herein will be conducted in accordance with
the Project Management Plan, Sampling and Analysis Plan (SAP), and Health and
Safety Plan (HASP). The HASP is included in Appendix B.

3.2 Target Areas and Constituents of Interest

The primary targets of this investigation are the USTs and associated piping at the site. In
addition, the area northeast ofthe UST nest will be targeted to evaluate whether the USTs
represent a potential source of impacts to the Willamette River.

Waste and/or used oils have not been stored in the USTs at the site. Accordingly,
contaminants associated with waste and/or used oils other than petroleum hydrocarbons
and constituents are not considered constituents of interest (COIs). COIs relating to USTs
containing gasoline, diesel fuel, and lubrication oil are as follows:

1) Total petroleum hydrocarbons (TPH) as gasoline, diesel fuel, and oil

2) Benzene, toluene, ethylbenzene, and xylene (BTEX)

3) Polynuclear aromatic hydrocarbons (PAHs) (including naphthalene)

4) Methyltertbutylether (MTBE)

5) Ethylene dibromide [1,2-dibromomethane (EDB)] and ethylene dichloride [1,2-
dichloroethane (EDC)l

6) 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene (1,2,4- and 1,3,5-TMB)

7) iso-propylbenzene and n-propylbenzene

8) Lead

3.3 Soil and Groundwater Characterization Plan

The proposed soil and groundwater sampling programs are summarized on Tables 1 and
2, respectively. The locations of proposed push probes are depicted on Figure 4. In general,
soil samples will be selected for laboratory analysis at pre-determined depths that
correspond to depths of previously-identified constituents of interest; groundwater samples
will be collected at locations that will both evaluate for the presence of releases from USTs
and piping and evaluate the potential for a groundwater to surface water pathway for those
constituents of interest. Additional samples may be chosen based on field screening
indicators, the likelihood of impacts, analytical results as they become available, and
depths of relevant risk-based exposure pathways.
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Previous investigations determined that diesel-range and oil-range petroleum
hydrocarbons were detected at concentrations ranging between 49 to 53,000 parts per
million (ppm) of diesel and oil-range TPH in the vicinity of an underground piping
trench at the Site. In addition, subsurface investigations detected gasoline-range
petroleum hydrocarbons south of the UST area at one location, B-7, up to a concentration of
2,000 ppm. The proposed investigation in these areas was designed to determine the lateral
and vertical extent of potential petroleum compounds as well as collect constituent
parameters to support a risk-based assessment of the tank area.

Sixteen (16) push probes (B-14 through B-29) will be installed to depths between 24 to 28 feet
bgs other than B-27 which will be advanced to 4 feet bgs. In general, all borings (except B­
27) will be advanced at least to the base of the Fill Unit at the Site or refusal, whichever
comes first.

B-14 through B-20 will be installed laterally away from the UST and piping areas to
characterize the extent of potential petroleum compounds in soil. In addition, the locations
ofB-14 through B-20 will serve a dual purpose in that they will be used to sample
groundwater for the presence of potential petroleum compounds in groundwater. Push
probe locations B-19, and B-21 through B-26 will be placed in close proximity to UST and
piping areas to better defme the extent of petroleum impacted soil, if any, and to collect risk
parameter data, if necessary. Borings B-27 through B-29 are located in previously­
identified and remediated release areas to better define the vertical extent of potential
petroleum compounds in soil and to collect "worst case" samples for a risk parameter
analysis. Since the locations of B-27, B-28,.and B-29 are located in areas of current
operating USTs and piping, these areas will be excavated by hand to uncover tank piping,
prior to initiating push probe sampling (see Section 5.).

Based on field screening observations, additional push probes, other than those currently
proposed, may be installed. Any additional push probes will be installed in accordance
with the SAP (Section 5.).

4. PROJECT MANAGEMENT PLAN

4.1 Project Organization

The project management for implementation of the site characterization activities,
including sampling and reporting tasks, will be undertaken by Hahn and Associates, Inc.
(HAD.
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Sampling and Analysis Plan
Brix Maritime CompanyFacility
9030NWSt. Helens Road
Portland, Oregon

Property Owner

Brix Maritime Company
9030 NW St. Helens Road
Portland, Oregon 97231
(503) 286-0631

Contact: Kim Maree Johannessen, Esq.
Johannessen & Associates, P.S.
5413 Meridian Ave. N., Suite C
Seattle,VVA 98103
(206) 632-2000 (telephone)
(206) 632-2500 (facsimile)

Project Management

Brix Maritime Company

Brix Maritime Company
9030 NW St. Helens Road
Portland, OR 97231
(503) 286-0631
Contact: Kim Maree Johannessen, Esq.

Johannessen & Associates, p.s.
5413 Meridian Ave. N., Suite C
Seatile,VVA 98103
(206) 632-2000 (telephone)
(206) 632-2500 (facsimile)

Hahn and Associates, Inc.

Hahn and Associates, Inc.
434 NW Sixth Avenue, Suite 203
Portland, Oregon 97201
(503) 796-0717 Contact: Mr. Guy Tanz, Associate

Drilling Services

Geo-Tech Explorations, Inc.
19700 SVV Teton
Tualatin, Oregon 97062
(503) 692-6400 Contact: Mr. Peter Larson, Coordinator
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Portland, Oregon

Laboratory Services

Environmental Services Laboratory
17400 SW Upper Boones Ferry Road, Suite 270
Portland,Oregon 97224
(503) 670-8520
Contact: Mr. Keith Hunter, Laboratory Manager

Utility Locate Services

Locates Down Under
15725 SE Hanwood Lane
Milwaukie, Oregon 97267
(503) 654-2637
Contact: Mr. Carson Smith, President
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4.2 Project Schedule

Work activities will begin as soon as possible upon Brix's authorization to proceed. The
activities outlined in this Work Plan are anticipated to take approximately 16 weeks to
complete. A final report can be provided within three to four weeks following completion of
the site work.

4.3 Reporting

Upon receipt ofthe analytical data, the results of the investigation activities will be
included in a written report for the site. The report will include a site map showing the
sample locations, a description of the hydrogeologic conditions encountered, a
representation of the vertical and horizontal distribution of any contamination
encountered, and the analytical results. Analytical results will be reported in tabular
form, as will details of soil borings and field screening. The appendix of the report will
include laboratory analytical reports and chain-of-custody documentation. The report
will also include information on site operations and hazardous materials usage as
requested by Oregon DEQ in Items 3, 4, 5 and 6 ofits letter dated December 19, 2000.
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This Sampling and Analysis Plan (SAP) is designed to cover all potential phases of Site
characterization and investigation activities conducted on the Site with focus on
investigation of UST areas. This SAP includes a somewhat more comprehensive
description of procedures and sampling methodologies than necessary for use as part of the
Site Characterization activities.

5.1 Investigation Methods

As described in the following sections, a number of investigative methods may potentially
be used to collect soil and groundwater samples at the Brix Maritime Company site.
Subsurface soil samples will be collected by push probe and hand auger methods.
Groundwater samples will be collected from temporary well points installed in push probe
borings.

A number of investigative methods may be used to collect soil and groundwater samples at
the Site. Subsurface soil samples may be collected from drilled soil borings, push probe
borings, and/or hand auger borings including drive-hammer devices. Screening-level
groundwater samples may be collected from either temporary well points installed in
drilled soil borings, or from drive points installed in push probe borings.

Soil samples will typically be collected based on field screening and at pre-determined
locations that are chosen based on available information, as described in the Site
Characterization Plan (SCP). These samples will be used to determine the nature and
extent of impacts, if any, to soil and groundwater.

All investigation activities, where applicable, will be conducted in accordance with the
Oregon Groundwater Law (Oregon Revised Statute (ORS) Chapter 537) and the Rules for
Construction and Maintenance of Monitoring Wells and Other Holes in Oregon (Oregon
Administrative Rules (OAR) Chapter 690, Division 240).

5.1.1 Soil Boring Installation Procedures

Soil borings will be installed by any number of methods depending on soil type and
equipment access. The first preference for soil boring installation will be by push probe
techniques. The soil types and proposed depths of investigation at this site appear to be
appropriate for use of push probe drilling methodology. In areas where soil types are not
appropriate for push-probe methodology (i.e, in some gravelly or cemented soils), drilled
borings can be installed by any number of methods. In areas where underground utilities
are present and/or where only very shallow soil samples are required, hand auger borings
may be installed.
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All proposed borings will be attempted by push probe methodology. All push probes will be
installed by a truck-mounted push probe unit that uses a 1.5-inch outside-diameter (OD)
hydraulically-driven steel rod will be used to advance the proposed push probe soil borings.
Soil and/or screening-level groundwater samples may be collected from these borings.

In areas that are not accessible by the truck-mounted push probe, a Bosch Rotc-hammer unit
equipped with I-Inch steel rod and large bore sampler will be used. Where needed (inside
buildings) a 4-inch diameter concrete core will be cut to provide access to the subsurface for
the Roto-hammer equipment.

• Drilled Soil Borings

Drilled borings are not proposed for the activities; however they can be installed in areas
where soil types are not appropriate for push-probe methodology (i.e, in some gravelly or
cemented soils). Drilled borings can be installed by any number of methods. If
necessary, drilled borings would be attempted using a hollow stem auger drilling rig
equipped with 4 1/4-inch inside-diameter (ID) auger. Soil borings with monitoring well
installations would be completed with a hollow stem auger drilling rig equipped with 6 3/4­
inch ID auger. The suitability of hollow stem auger installed borings will be evaluated in
situations where non-aqueous phase liquids (NAPLs) are expected or encountered. To
date, NAPLs have not been identified at the Site.

• Hand Auger Soil Borings

Hand-augured soil borings will be installed manually with a stainless-steel hand
auger equipped with a 2-inch OD hollow bit.

5.1.2 Soil Boring Abandonment Procedures

Following installation, each drilled boring, push probe, or hand auger boring will be
backfilled with granular bentonite from the bottom of the hole to land surface. For borings
with temporary well points, the well point will be pulled out of the hole and the sand pack
drilled out prior to abandonment.

In areas of asphalt or concrete paving, the borings will be backfilled with bentonite chips to
within 1.0 feet below ground surface (bgs) and capped with concrete to the land surface.
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The analytical methods expected for use during site characterization activities are as
follows:

All analytical methods will follow standard U.S. Environmental Protection Agency
(EPA) procedures as outlined in Test Methods for Evaluating Solid Wastes ­
Physical/Chemical Methods (SW-846) as updated and Oregon DEQ-approved methods
where necessary.

Currently identified COls in soil at the Site include total petroleum hydrocarbons (TPH) as
gasoline, diesel fuel, and oil; benzene, toluene, ethylbenzene, and xylene (BTEX);
polynuclear aromatic hydrocarbons (PARs) including naphthalene; methyltertbutylether
(MTBE), ethylene dibromide (EDB), ethylene dichloride (ED C); 1,2.4-trimethylbenzene
(1,2,4-TMB) and 1,3,5-TMB; iso-propylbenzene and n-propylbenzene; and lead.

Analytical Method
Soil Water
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5.3 Soil Sampling Procedures

5.3.1 Soil Sample Collection Procedures
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Soil samples will be collected via the following methods which are described in more detail
below: 1) split-spoon sampling device in drilled soil borings; 2) macrocore in push probe
borings; and 3) drive-hammer sampler in hand auger borings. Soil and groundwater
samples will be collected at locations as indicated in the SCP.

Upon collection, all samples will be labeled and transferred to a chilled container for
shipment to the analytical laboratory. Standard sampling protocols, including the use of
chain-of-custody documentation, will be followed for all sampling procedures as discussed
in Section 5.8.

Installation of all soil borings will be observed and logged by a geologist, engineer, or
environmental scientist experienced in logging soils, under the direct supervision of an
Oregon Registered Geologist (R. G.).

• Drilled Soil Borings

Soil samples from drilled borings will be collected with a 2-inch OD split-barrel sampling
device that will be driven into the undisturbed soils 1.5 feet ahead of the drill bit, using the
Standard Penetration Test (SPT) or 5-foot long 3-inch diameter split barrel core sampler.

Soil samples collected from the split-spoon sampling device or will be manually
transferred to a 9-ounce sample jar and capped with Teflon lined lid.

• Push Probe Borings

In push probe borings, continuous soil cores will be collected using a 2-inch OD, 4-foot long,
stainless-steel, Macro-Core sampler, fitted with a polyvinyl chloride (PVC) sleeve, that
will be advanced 4 feet into the undisturbed soils.

Where limited access push probe borings are utilized (using hand-held Rota-hammer
equipment), soil samples will be collected using a 1.5-foot long, stainless steel split barrel
sampler fitted with a PVC sleeve that will be advanced 1.5 feet into the undisturbed soils.

Soil samples will be collected from push probes by cutting open the PVC sleeve and placing
soil in a 9 ounce sample jar that is capped with Teflon lined lid.
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• Hand Auger Borings
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In cases where access or underground utilities are an issue, soil samples may be collected
from a hand auger equipped with a 2-inch OD hollow bit. Once the desired sampling depth
is attained, the hand auger will be removed from the hole and soil collected from the auger
tip.

In cases where volatile compounds will be analyzed, samples will be collected with a
decontaminated slide-hammer sampler equipped with a 6-inch long brass sleeve. Once
the desired sampling depth is reached by the hand auger equipment, it will be removed
whereupon the slide-hammer device will be used to drive the brass sleeve 6-inches into the
undisturbed soils. The brass sleeve will immediately be capped with Teflon paper, plastic
end caps, and sealed with non-volatile silicon tape.

5.3.2 Soil Sample Description

The properties of all soil samples will be observed in the field by an HAl geologist,
engineer, or environmental scientist experienced in logging soils, under the supervision
of an Oregon RG. The properties of the soil, including color, moisture, plasticity, and
grading of coarse-grained soils, will be noted in the field and incorporated into a field
boring table for each subsurface boring. An estimate of the Unified Soil Classification
System (USCS) soil type designation (ASTM D 2487-85) will also be shown on the boring
log. The USCS soil type designation will be a field estimate only and will not be confirmed
by laboratory analyses. Visual or olfactory evidence of contaminant OCCurrence in the
samples, if present, will also be noted on the boring log.

5.3.3 Soil Field Screening Procedures

All soil samples will be screened in the field for the presence of contaminants by visual
(color), olfactory, sheen, and headspace vapor methods. The results of the field screening
observations will be noted on the field boring log.

The presence of sheen will be assessed by placing clean tap water in a black pan and
introducing approximately 5 grams of disaggregated soil to the water. The observation for
the presence or lack of sheen is a relative indicator of contamination.
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Organic vapor levels in the soil samples will be measured by the headspace vapor method
utilizing a MicroTIP Model MP-1000 equipped with a PID and a 10.6 electron volt (eV)
lamp. Immediately following the collection of the sample, approximately 4 ounces of soil
will be placed in a one-quart plastic bag and sealed. The sample will then be set aside for
an approximate 20-minute stabilization period where the sample is allowed to reach
ambient temperature. The detector probe is then inserted through the seal into the bag to
collect the headspace sample. The results of the headspace screening will be recorded on
the boring log in parts per million (ppm). The results of the headspace method will be used
for qualitative screening purposes only.

5.4 Groundwater Sampling Procedures

All screening-level groundwater samples will be collected from push probe borings during
the Site Characterization activities. Groundwater samples will be collected from push
probe borings by attaching a 4-foot long stainless steel well point to the probe and setting it
across or beneath the anticipated groundwater level. For vertical profiling, the well point
is directly driven to the desired depth for sampling. Once the desired depth is reached, the
outer protective sheath is pulled back to expose the screen. Immediately following well
screen placement, a water level measurement will be made with an electric water level
meter. Groundwater will be purged from the screen by inserting a disposable polyethylene
tube equipped with a check valve down the interior of the probe and a vacuum pump will be
used to remove at least 1 borehole volume of water.

5.5 Decontamination Procedures

All drilling and push probe equipment will be steam-cleaned between drilling locations to
prevent cross-contamination. All soil sampling equipment will be decontaminated prior to
each sample by using a detergent (Alconox) solution wash, followed by two separate potable
water rinses. In the case of equipment that has been used to sample obviously impacted soil
with visible product, a hexane wash will be added between the first and second potable water
rinse.

The peristaltic pump will not need decontamination since water never comes in contact with
any re-usable part.
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5.6 Investigative Derived Waste crDWl
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Investigative derived waste (IDW) will be managed in a manner that is consistent with the
U.S. Environmental Protection Agency (EPA) Guide to Management of Investigation
Derived-Wastes dated January 1992.

All soil cuttings, purge water, decontamination water, and development water generated
during the investigation activities, will be containerized and left on-site pending a
determination as to appropriate disposition. Disposal of all IDW will take place as soon as
practicable following characterization of the waste.

All disposable personal protective equipment (gloves, etc.) and disposable sampling
equipment (sleeves, bailers, tubing, etc.) generated during any sampling event will be
disposed of at a permitted municipal solid waste disposal facility.

5.7 Quality Assurance (QA)/Quality Control (QCl

Three types of QC field samples may be used for the investigation activities including field
duplicates, trip blanks, and field equipment blanks. Analytical parameters for QC
samples may change with each area that is investigated at the site.

Soil field duplicates are not proposed for this project. One duplicate groundwater sample
will be collected and analyzed for volatile compounds.

One trip blank sample will be collected for every three days of groundwater sampling.
Following completion of field activities, a review of field procedures will be conducted and
the need for trip blank analysis will be determined. Trip blank samples for non-volatile
compounds are not proposed. The trip blanks will be prepared by the analytical laboratory,
and placed in the sample cooler prior to arrival on-site.

One field equipment blank will be collected for every screening level groundwater
sampling event. Following completion of field activities, a review of field procedures will
be conducted and the need for field equipment blank analysis will be determined.
Following decontamination of the temporary well screen, de-ionized water will be passed
through it, and the effluent water will be collected in appropriate sampling containers.

Laboratory QC for this project will involve standard EPA QC guidelines as described in
Test Methods for Evaluating Solid Wastes - Physical/Chemical Methods (SW-846) and
therefore will not be repeated here. Laboratory QC will include calibration standards,
laboratory control samples, reagent blanks, matrix spikes, matrix spike duplicates,
surrogate spikes, and laboratory duplicates.
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5.8 Sample Handling Procedures

5.8.1 Sample Containers

The sample container, preservation, and holding time requirements for each sample
matrix and the anticipated analytical methods are summarized on Table 3. All samples
will be transferred to the appropriate sampling containers and placed into a chilled (4°C)
transport container for shipment to the laboratory. The chilled transport containers
(coolers) will be utilized for temporary storage of the samples.

5.8.2 Sample Labels

A sample label will be attached to each sampling container prior to the sampling event.
Information to be included on the label will include the following:

1) Sample number
2) Date and time of sample collection
3) Initials of person collecting the sample
4) HAl project number

Individual samples will be identified using a unique sample number that includes a
sample prefix consisting of the HAl project number and a six digit date code. The prefix
will be followed by an individual sample collection number that will be assigned
sequentially as the samples are collected (e.g. 5074-010426-001).

5.8.3 Chain-of-Custody Record and Shipment

Chain-of-custody (COC) procedures will be followed from the time of sample collection to
the conclusion of laboratory analysis.

Field COC procedures include:

• Label containers with date, time and sampler information.

• Complete chain-of-custody forms for all samples en route to laboratory. An
example of the Chain-of-Custody form is attached at the end of this appendix. Upon
transferring samples to the laboratory sample custodian, designated staff will
sign, date and note the time of transfer on the chain-of-custody form.
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• Ship samples in ice chests sealed with custody seals, unless relinquished directly to
a laboratory represeutative. The integrity of the seals is established at the
laboratory by the laboratory sample custodian.

• Ensure that the samples are in possession or view of field staff or in secure storage
at all times.

• Transport samples to the laboratory as soon as possible, observing appropriate
preservation and holding-time requirements.

• Transfer custody of the samples to the appropriate holding area (refrigerator,
cooled ice chest). Document the transfer on the appropriate COC record.

• Notify the appropriate people that the samples have arrived.

Upon receipt of the samples at the laboratory, the laboratory sample custodian will
inventory the samples by comparing sample labels to those on the COC document. The
custodian will enter the sample number into a laboratory tracking system by project code
and sample designation. The custodian will assign a unique laboratory number to each
sample and will be responsible for distributing the samples to the appropriate analyst or for
storing samples in an appropriate secure area.

5.9 Documentation Procedures

Documentation of field procedures, observations, and measurements will be provided
through the use of field logs, chain-of-custody, and photographs.

All data collection activities will be documented using waterproof field forms. All field
entries will be signed, dated, and as detailed and descriptive as possible. If an incorrect
entry is made on any form, it will be lined out, the correct information entered, and the
correction will be initialed and dated by the person making the correction.

Overall documentation of the nature and timing of field activities will be provided daily
with an HAl Project Field Notes form. All borings and wells will be documented with a
field Boring Log form. Development, purging, and sampling of any wells or temporary
well points will be documented with a Groundwater Sampling Summary form.
Investigative wastes will be documented using an IDW Inventory form. Examples of these
forms are included as Appendix A.
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5.10 Equipment Calibration and Maintenance Procedures
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All field equipment will be calibrated prior to use according to the manufacturer's
instructions. Equipment that fails calibration or fails to operate properly will be removed
from service and segregated from the operational equipment. Such equipment will be
repaired and re-calibrated if possible, or replaced. Preventive maintenance of field
equipment is performed according to the procedures indicated in the manufacturer's
manuals.

Laboratory analytical equipment and instruments will be calibrated in accordance with
the laboratory's internal quality assurance/quality control (QAJQC) program.

5.11 Data Reduction and Validation

All field data will be summarized and recorded on appropriate field forms. Descriptive
data including soil types, field screening results, observations, and water levels will be
summarized in a final appropriate format on boring logs or tables.

Laboratory data will be recorded by a computer system that collects and compiles raw data.
The analytical laboratory will conduct necessary QC calculations that will be
summarized in final laboratory reports. All final laboratory reports will be included as
an appendix or appendices to the site characterization report. In addition, all analytical
data will be summarized in tabular form.

Analytical data will be assessed to ensure that they are of acceptable quality. This
assessment will include a review of the following:

• Sampling dates
• Requested analysis
• Chain-of-Custody documentation
• Sample preservation
• Holding times
• Method blanks
• Surrogate recoveries
• Matrix spike results
• Matrix spike/matrix spike duplicate analyses
• Laboratory duplicates
• Field duplicates
• Laboratory control samples
• Method reporting limits above requested levels
• Any additional comments or difficulties reported by the laboratory
• Overall laboratory assessment of data quality
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6. CULTURAL RESOURCE IDENTIFICATION
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Any cultural resources, if identified, during the work activities, will be managed
according to the Oregon DEQ - EPA Memorandum of Understanding (MOU) dated
February 8, 200L In the event that cultural resources are encountered the following steps
will be taken:

1) Stop work immediately in the vicinity of the find,
2) Provide any notifications required by Oregon Revised Statute (ORS) 97.745 and ORS

358,920
3) Immediately notify Brix Maritime Company who will be responsible for

coordinating the notification of the Oregon DEQ
4) Use best efforts to ensure that Brix Maritime Company and its contractors consider

the find confidential
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ASTM
bgs
BTEX
C
DEQ
EDB
EDC
EPA
eV
ID
IDW
MTBE
NAPL
OAR
OD
ORS
OWRD
PAHs
PID
ppm
PVC
QA
QC
SCP
SAP
SPT
TMB
TPH
USCS
VOCs

American Society of Testing and Materials
below existing ground surface
benzene, toluene, ethylbenzene, and xylene
degrees centigrade
Department of Environmental Quality
ethlylenedibromide
ethylenedichloride
U.S. Environmental Protection Agency
electron volt
inside diameter
investigative-derived waste
methyltertbutylether
non-aqueous phase liquid
Oregon Administrative Rule
outside diameter
Oregon Revised Statutes
Oregon Water Resources Division
polynuclear aromatic hydrocarbons
photoionization detector
parts per million
polyvinyl chloride
quality assurance/
quality control
Site Characterization Plan
Sampling and Analysis Plan
standard penetration test
trimethylbenzene
total petroleum hydrocarbons
Unified Soil Classification System
volatile organic compounds
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TABLE 1-Proposed Soil Sampling Program

Work Plan for Underground Storage Tank Investigation

Brix Maritime Company Facility

9030 NW St. Helens Road

Portland, Oregon HAl Project No. 5074
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1"" Expanded parameter analysis to be based on contaminant type, occurrence, and concentration

Expanded List"" BTEX-Naphthalene, EDB, EDC, 1,2,4- and l,3,5-TMB, Iao-and n-BTB, MTBE, PARs, and lead

OJ
;;0
X
o
o....
o
CJI
-1>0

Note: bgs ""below ground surface

PB ""propylbenzene

BTEX-N ""benzene, toluene, ethylbenzene, xylene and naphthalene

EDB ""ethylene dibromide

soc- ethylenedichlorida (1,2·DCA)

MTBE ""methyltertbutylether

PARs ""polynuclear aromatic hydrocarbons

TMB"" trimethylbenzene

TPH ""total petroleum hydrocarbons by HOlD method and follow up quantitation, unless otherwise Indicated

TPH·G"" TPH method for gasoline-range petroleum hydrocarbons

TPH-Dx"" TPH method for diesel- and oil-range petroleum hydrocarbons
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Page 1 of1
HAHNANDASSOCIATES, INC.



Expanded List = BTEX-Naphthalene, EDB, EDC, 1,2,4-TMB and 1,3,5-TMB, iso-PB and n-PB, MTBE, PARs, and lead
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J?lI-TE ~t-

AS pCl!- PUt

U.5>7 ?RtJ'.

Push Probe Boring. Proposed Boring Estimated Tentative Analytical Parameters
Ninnbers Depths (feet bgs) Screen Interval Number of

(feet bgs) Groundwater
Samples to be
Analyzed

B-14 through B-20 28 24- 28 7 Expanded List

Field Duplicate - - 1 Expanded List

Trip Blank 0
Based on review of field- - procedures

Equipment Blank 0
Based on review offield- - procedures
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TABLE 2 - Proposed Groundwater Sampling Program

Work Plan for Underground Storage Tank Investigation
Brix Maritime Company Facility
9030 NW St. Helens Road
Portland, Oregon

Note:

bgs = below ground surface

PB = propylbenzene

BTEX = benzene, toluene, ethylbenzene, xylene

EDB = ethylene dibromide

EDC = ethylenedichloride (1,2-DCA)

MTBE = methyltertbutylether

PARs = polynuclear aromatic hydrocarbons

TMB = trimethylbenzene

Updated: 5/1/01 GIlT
File: 5074 SCP Tables
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TABLE 3
Sample Container, Preservation, and Holding Time Requirements

Work Plan for Underground Storage Tank Investigation

Brix Maritime Company Facility

9030 NW St. Helens Road

Portland, Oregon

extract within
7 days

extract within
14 days

14 days

14 days

Project No. 5074

Cool 104 0

000110 4 0

000110 4 0

000110 4 0

•, ,'--

. ' -~ ~.~ P~es~~~tion
8-ounce glass jar

(3) 40-ml VOA vials

I-liter glass amber bottle

8-ounce glass jar

" ,---
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Ma~rii

Soil
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Technique;
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.
~'-~~ ,.. ~~,
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Metllod'N~b~r ' -
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Gasoline-range Quantification
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(HOlD)
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NW TPH-Dx GCIFID
Diesel-range and Oil-range
Quantification

EPA Method 8021B GCIPID. .-
(BTEX) and naphthalene

Soil

Water

Soil

8-ounce glass jar

I-liter glass amber bottle

a-ounce glass jar

000110 4 0

000110 4 0

Cool 10 4 0

extract within
14 days

extract within
7 days

14 days
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EPA Method 8260B GCIMS

BTEX, EDB, EDO, MTBE, naphthalene, 1,2,4-
and l,3,5-trlmethylbenzene, tee- and n-
propylbenzene

Water

Soil

(3) 40-ml VOA vials

8-ounce glassjar

000110 4 0

HOI pH<2

000110 4 0

14 days

14 days
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EPA8270SIM

Polynuclear Aromatic Hydrocarbons (PAHs)

EPA Method 6010/200.7

Total Lead

GCIMS

lOP

Water (3) 40-ml VOA vials 000110 4 0 14 days

HOlpH<2

Soil a-Dunce glass jar 000110 4 0 14 days

Water k-Ilter glass amber bottle 000110 4 0 extract within
7 days

Soil a-ounce glass jar 000110 4 0 6 months

Water 500-ml plastic 000110 4 0 6 months

HNO,

I
I
I
I

NOTE: BTEX = benzene, toluene, ethylbenzene, xylene
C = degrees centigrade
EDB = ethylenedibromide (l,2-d.ibromoethane)
EDC = ethylenedichloride (l,2-dichloroethane)
EPA = U.S. Environmental Protection Agency
FID = flame ionization detector
GC= gas chromatography
HCI = hydrocWoricacid

HN03 = nitric acid

ICP = inductively coupled plasma
MS = mass spectroscopy
MTBE = methyltertbutylether
pm = photo ion detector
PVC = polyvinyl chloride
SIM = Selective Ion Mode
TPH = total petroleum hydrocarbons
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Volume Conductivity Temperature
Time Purged (uS/em) degrees pH Comments

(gallons) xlOO/xlOOO (C/F)

Three Well
Vol (gal)

One
Well Vol

(gal)

Convert
Factor

(gal/foot)

4" well - 0 66 gallons/linear ft

Water
Column

(ft)

WELL POINT NUMBER _

Static
Water

Level (ft)

Total Well
Depth

(ft)

2' well - 0 17 gallons/linear ft- -
~:~~t~:~J~ifiiit~~i~~~~'!7l1~~j;yi~r~t~tJ:~~f~:~~ .~:~ ;;;~~f":'~"~~ - "

Number Type Preservative Analytical Parameters

Temporary Well Point Sampling Summary Sheet

~~~~\~·~~~~t12i~t~t1~~~:~~i'·~~f~~~:tf~(t~~~~0jS:~

Sample Date

Sample Time

Sample Number

~~i;a~Jm~JaY~~~iIii}i~a~rt~~~]~~~tt~~i~~~if.~

Project Name Brix Maritime Company Facility

HAl Project Number 5074

Date

Sampling Personnel

Purge Method

Sampling Method

I
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I
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I
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HAHN and ASSOCIATES, INC.
434 NW Sixth Avenue PUSH PROBE NUMBER:
Portland, Oregon

(503) 796·0717 HAILOGGER: DRILL DRILL

PROJECT: SAMPLINGMETHOD: START FINISH
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se, Helens Highway EQUIPMENT TYPE

Portland, Oregon DRILLER: Date: Date:
PROJECT#: 5074 DRILLING CONTRACTOR:
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HAHN and ASSOCIATES, INC.
434 NW Sixth Avenue PUSH PROBE NUMBER:
Portland, Oregon

(503) 796-0717 HAILOGGER: DRILL DRILL

PROJECT: SAMPLINGMETHOD: START FINISH

Brix Maritime DRILLING METHOD: Time: Time:

St. Helens Highway EQillPMENT TYPE

Portland, Oregon DRILLER: Date: Date:
PROJECT#: 5074 DRILLING CONTRACTOR:
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SOIL DESCRIPTION
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HAHN AND ASSOCIATES, INC. Laboratory CHAIN OF CUSTODY
Environrnnentaln[anageDlent

434 NW Sixth Avenue, Suite 203 • Portland OR 97209 LabProject No. Chain of Custody No.

(503) 796-0717' Fax (503) 227-2209

Project Manager Liquid with Sediment Sample Samples Received at 4C IT or N)

ProjectNo. 5074 TestFiltrate Test.Sediment Test Both Appropriate Containers Used (Yor N)---
Project Name Brix Maritime,Portland, Oregon Multi-Phase Sample ProvideVerbalResults (Y or N) No

Collected by TeatOne(which) TeatSeparately Shab ProvidePreliminaryFax.Results Yes

Comments Matrix Analyses to be Performed

~
·ag
0
~
0

" til" " •

~ ~ Jl 1 '"
0 ~

LabID Sample # Date Time ,,~p,~ Remarks
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. . . . .-

_. . .. .

i
r

lletinqws ed by company "ate -mne .KeC61VeCl y lL;ompany
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HAl RentaWendor Conditions
Subcontractor RentaWendor Temperature

Subcontractor ,

Page 1 of

Date:
Project: -::5::0.:..74.:.- _

Project Manager:

SITE

HAHN AND ASSOCIATES, INC.
PROJECT FIELD NOTES

HAl EQUIPMENT

WORK FORCE EQUIPMENT

Cond/pHlI'emp Meter MicroTiplPID Pump, Peristaltic UVBox
Water Level Meter Gas Meter (GasTech) Pump,Purge Wtr Filter Unit
Interface Probe Magnetometer Pump, Submersible Aquifer Test
DO Meter Hand Auger Generator Bailer (SS or Teflon)
Turbidity Meter Measuring Wheel Pressure Transducer Data Logger (Hermit)
Air Pump (Sensidyne) Power Tool Troll 4000I

I
I

I
11

I

I
I

HAl SUPPLIES
Gloves, Nitrile (pr.) Tubing (well) Labels Concrete (bags)
Gloves, Solvex (pr.) Bailer (disposable) Caution Tape Stakes
Gloves, Edmont (pr.) Water Filters Teflon Tape Resp. Cartridges (pr.)
Tyvek, coated Locking Caps Deionized Water (gal) Sample Tubes
Booties (pr.) Locks Distilled Water (gal) Sensidyne Tubes

I
I
I
I
I
I
I
I
I

ACTIVITlES
Leave Office: [Arrive Site: ILeave Site: [Arrive Office: I
Respirator Use! Hours: Minutes: IOdometer Out: IOdometer In: ITotal Mileage:

Time Task Description

.

I
I

(5199) Signed _
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Page _ of_

Date: __-----
Project: -=5-=.07:...:4'-- _

Project Manager: ------

HAHN AND ASSOCIATES, INC.
PROJECT FIELD NOTES

Time Task Description
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iii CONTINUATION SHEET
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,.
• (5192) Signed ;
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Project Name

Project Location

Brix Maritime

St. Helens Highway

Portland, Oregon
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SITE HEALTH AND SAFETY PLAN

Brix Maritime Company Facility
9030 NW St. Helens Road

Portland, Oregon

May 11, 2001

Prepared by:

Hahn and Associates, Inc.
Portland, Oregon

HAl Project No. 5074
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SITE HEALTH AND SAFETY PLAN

Brix Maritime Company Facility
9030 NW St. Helens Road

Portland, Oregon

May 11, 2001

1. INTRODUCTION

This site-specific Site Health and Safety Plan (HASP) has been developed as required by
the Occupational Safety and Health Administration (OSHA) according to the Code of
Federal Regulations (CFR) 29 CFR 1910.120. The Site Health and Safety Plan includes
discussion under the following section headings: Site Description; Organization and
Coordination; Site Control; Hazard Evaluation; Personal Protective Equipment;
Communication Procedures; Decontamination Procedures; and Site Safety and Health.

This Site Health and Safety Plan applies to members of the Hahn and Associates, Inc.
(HAl) field staff and HAl subcontractors. The Plan is not intended for use by other
consultants or contractors working at the site. In addition, this HASP applies only to
upland areas of the Brix Maritime Company site (the "Site").

This HASP was designed to meet health and safety requirements for conducting work
activities relating to current and former petroleum underground storage tanks (USTs) at
the site. Based on the available information regarding site operations, Level D protection
is recommended for all work activities. However, the level of protection may be upgraded
to Level C if applicable conditions within Section 6. of this plan are identified.

2. SITE DESCRlPTION

2.1 Site Location

The Brix Maritime Company facility (the "Site") is located at 9030 NW St. Helens Road,
Portland, Oregon, Township 1 North, Range 1 West, Section 11, Tax Lot 800. The Site is
bordered to the northeast by the Willamette River, to the southwest by rail road tracks and
NW St. Helens Road, to the northwest by a bulk fuel storage facility, and to the southeast by
industrial use property.

BRIX 001076

Hahn and Associates, Inc.

Confidential Bosiness InfOlillation
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2.2 Site Features

The Site consists of approximately 3.7 acres with two primary structures; an office
building and a maintenance building. A "work barge" associated with the property is
moored on the Willamette River. The topography at the Site is generally level with
elevations of approximately 30 feet above mean sea level (msl) at the southwest property
boundary to 20 feet msl at the top of the River bank. The site is generally developed and
covered with asphalt, concrete, or buildings with a steep river bank sloping down to the
Willamette River. The river bank is protected by rip-rap cover.

2.3 Site History

Information on the site history is included in the Supplemental Preliminary Assessment
(XPA) Summary Report- prepared by Anchor Environmental LLC for the Site. That XPA,
however, contained incomplete information requiring clarification on the ownership and
operation of the Site. The property was undeveloped prior to 1979 at which time Brix
Maritime Company ("Brix"), a Delaware corporation, developed the property for use as a
dispatch and coordination office for a tugboat fleet. In 1993, Brix became a wholly-owned
subsidiary of Foss Maritime Company, a Washington corporation. Brix continues to own
and operate the facility under a license allowing Brix to use the Foss name. Foss Maritime
Company does not own or operate the facility, although the Foss name is displayed at the
facility under the license granted to Brix2 . The facility use has remained the same since
site development and is used for tug mooring, maintenance, fueling, and crew rotation.

Two releases of petroleum products have been documented relating to UST systems at the
site that were reported under Oregon Department of Environmental Quality (DEQJ
leaking UST File No. 26-93-0009. In 1993, a lubricating oil release was reported to the
Oregon DEQ relating to a hole discovered in a 30-weight lube oil transfer line next to the
UST nest. At that time, soil removal activities were conducted and approximately 60 feet of
each of the steel UST product lines was removed and replaced with fiberglass piping.
Subsurface investigations conducted in the vicinity of the tank nest detected gasoline,
diesel, and oil-range petroleum hydrocarbon impacts. In 1998, USTs No. 1 and No.2 were
decommissioned by removal and USTs No.3, No.4, and No.5, were upgraded. During
tank upgrading activities petroleum-impacted soil was encountered, reportedly due to
overfill at either UST No.4 or No.5; the specific tank or tanks responsible for the overfill
was not documented.

BRIX 001077

1 AochorEnvironmental LLC (2000). Supplemental Preliminary Assessment Summary Report, Foss
Maritime Company (Brix) Facility, 9030 NW St. Helens Road, Portland, Oregon 97231-1127.
October2000.

2 The use of the Foss name under license to Brix caused confusion in the XPA over the ownership and
operation ofthe facility. The facility is operated by Brix and record title to the property comprising
the Site remains in Brix's name.
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2.4 Constituents ofInterest

Waste and/or used oils have not been stored in the VSTs at the site. Accordingly,
contaminants associated with waste and/or used oils other than petroleum hydrocarbons
and constituents are not considered constituents of interest (COIs). cors relating to VSTs
containing gasoline, diesel fuel, and lubrication oil are as follows:

1) Total petroleum hydrocarbons (TPH) as gasoline, diesel fuel, and oil

2) Benzene, toluene, ethylbenzene, and xylene (BTEX)

3) Polynuclear aromatic hydrocarbons (PAHs) (including naphthalene)

4) Methyltertbutylether (MTBE)

5) Ethylene dibromide [1,2-dibromomethane (EDB)] and ethylene dichloride [1,2-
dichloroethane (ED C)]

6) 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene (1,2,4- and l,3,5-TMB)

7) iso-propylbenzene and n-propylbenzene

8) Lead

3. ORG~TIONANDCOORDINATION

3.1 Site PersonnellTeam Organization

I Team Member Responsibility Work Zone(s)

4. WORK TEAM JOB FUNCTIONS

I
I

Guy Tanz
Jay Greifer
Field Team

HAl Project Supervisor, Health and Safety Officer
HAl Field Team Leader, Site Safety Coordinator
Conduct field activities

All
All
All

BRIX001078

All personnel arriving or departing the site should log in and out with the Site Safety
Coordinator. All activities on site must be cleared through the Project Team Leader.

I
I
I
I

Health and Safety Officer

Site SafetyCoordinator

Field Team Leader
Field Team Member(s)

Administer HAl's HASP and ensure HASP, accident
reports
Carry out all aspects of HASP, ensure all HAl employees
and subcontractors adhere to HASP
Supervise, obtain samples, air monitoring, logging
Drilling, surveying, excavating, utility locating

I
Hahn and Associates, Inc.
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5. SITE CONTROL

1) Conduct a daily site safety meeting to discuss each day's planned activities and
review the HASP, particularly communications. Additional topics should
include:

• Location of nearest telephone and post the emergency telephone numbers.
• Location of nearest hospital and post the location.
• Designation and location of emergency vehicle and location of operating

keys.
• A discussion of any unexpected conditionslhazards (windy conditions

etc.).
• Determine location of support zone and decontamination.
• A discussion of work zones and any necessary modifications to levels of

protection required.
• Review emergency site egress pointts),

2) Maintain access to the site and exclusion zones during the project duration.
Exclusion zones should be developed and maintained during the work
activities.

3) Team members don specified level of protection prior to entering any temporary
exclusion zone. The entire decontamination process will be conducted prior to
exiting.

6. HAZARD EVALUATION

There are two general forms of hazards expected at the site that include: 1) physical
hazards; and 2) chemical hazards.

6.1 Physical Hazards

Physical hazards generally include heavy equipment, vehicles, utilities (overhead and
underground), and other hazards such as slip, trip, and fall. It is expected that all of these
hazards will likely be present at the site. Personnel at the site should remain aware of such
hazards.

BRIX 001079
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6.2 Chemical Hazards

Based on previous investigation activities the constituents of potential concern for the site
include:

1) TPH as gasoline, diesel fuel, and oil
2)BTEX
3) PAHs
4) MTBE
5) EDB and EDC
6) 1,2,4- and l,3,5-TMB
7) iso- and n-propylbenzene
8) Lead

Personnel may be exposed to these constituents during on-site activities.

In general, primary exposure routes of the identified hazards include dermal contact,
incidental oral ingestion of contaminant-laden soils and/or dust and inhalation of dust
and/or vapors. Material safety data sheets (MSDS) for primary constituents of concern for
the site are included in Attachment A. For a summary of symptoms via exposure routes for
primary constituents refer to the MSDS sheets.

6.3 Hazard Zone Delineation

Physical hazards are of concern across the entire site and chemical hazards are of concern
at the specific areas to be investigated. As such, the entire site is considered to warrant
Level D personal protective equipment (PPE) while upgrade to Level C may be warranted
under certain conditions at areas of investigation as described in Section 6.

BRIX 001080
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7.1 Basic Equipment and Levels of Protection

Level D: Work coveralls or long pauts, steel toe/shank boots, safety glasses, and hard hat

Level C: Level D plus dust resistant Tyvek coveralls, disposable nitrile or vinyl gloves,
half-face respirator with appropriate cartridge

HAl does not conduct work in Level A or Level B environments.

Level D PPE can be used when the atmosphere contains no known hazard; oxygen
concentrations are not less than 19.5%; and work functions preclude splashes, immersion,
or the potential for unexpected inhalation of a contact with hazardous levels of chemicals.

Level C PPE can be used when oxygen concentrations are not less than 19.5 %; atmospheric
contaminants, liquid splashes, or other direct contact will not adversely affect any exposed
skin; types of air contaminants have been identified, concentrations measured, and a
cartridge or canister is available that can remove the contaminant; atmospheric
contaminant concentrations do not exceed immediately dangerous to life and health
(IDLH) levels; and job functions do not require self-contained breathing apparatus.

Modification of the Level C PPE equipment will be the decision of the Site Safety
Coordinator.

7.2 Applicability of Basic PPE and Safety Equipment

I
I
I
I
I
I
I

Level of ProtectionIPPE

All areas Level D

Exclusion Zone, Level D
COntamination-
Reduction Zone,
Decontamination Line

Confidential Business Information

Safety Equipment

Emergency vehicle
first aid kit, blanket,
fire extinguisher,
mobile telephone,
drinking water

As above,
decontamination water,
eyewash, tape,
extra gloves

BRIX 001081
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Push probe boring installation and sampling activities at most UST investigation sites do
not produce levels of blowing dust or volatile aromatic vapors that would create an
atmosphere that would warrant upgrade to Level C PPE. Furthermore, based on previous
investigations, a maximum concentration of 2,000 parts per million gasoline range
hydrocarbons were detected at the site suggesting concentrations of target aromatic
compounds are unlikely to be elevated. However, upgrade to Level C PPE will take place
when either of the following conditions occur:

• If benzene is identified at a concentration that exceeds the NIOSH Time Weighted
Average of 0.1 ppm (Section 11.2)

• If visible air-borne dust is present in work areas of known or suspected TPH, PAH, or
lead contamination

8. COMMUNICATION PROCEDURES

1) Daily Procedures

• Prior to beginning daily field activities, a tailgate meeting will be held in the
SupportJClean zone to review project status, work objectives, zone delineation,
present site conditions, levels of protection, individual team member
responsibilities, access and egress points, and decontamination procedures.

2) Field Communication Procedures

• Field activities will be directed using oral communications with appropriate
hand signals to be used.

• A minimum of one cellular phone will be on-site during all field activities and
will be designated as the field phone for use by team members.

9. DECONTAMINATION PROCEDURES
1) Decontamination Procedures (for personnel, equipment, meters, samples, etc.):

• Personnel: If disposable booties are worn, these should be discarded; neoprene
boots should be washed with potable water and trisodium phosphate (TSP) or
Alconox solution, followed by two separate potable water rinses. Remove tyveks
and discard. Remove gloves and discard.

• Equipment: All drilling equipment will be steam-cleaned between drilling locations to
prevent cross-contamination between borings. All soil sampling equipment will be
decontaminated after each sample by using a detergent solution wash, followed by
two potable water rinses.

BRIX 001082
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• Emergency decontamination will include all of the specified steps to the extent
practicable.

2) Material Disposal Methods

• Contaminated Articles: Disposable personnel protective equipment and
sampling equipment will be placed in plastic bags and disposed as solid waste.
Bags of soiled equipment will not be accessible to the public prior to disposal (to
eliminate scavenging of these articles).

• All soil cuttings from push probe and/or soil borings will be placed in 55-gallon
drums and characterized to determine appropriate disposal.

• If field indicators do not indicate the presence of a sheen on decontamination
and/or purge water, then it will be placed on bare ground for percolation. If
sheen is observed then it will be placed in 55-gallon drums and left on site for
disposal at a later date. In the event that an oil-water separator is available at
the facility, decontamination and/or purge waters will be placed in the unit for
treatment.

Note: It is the responsibility of the Site Safety Coordinator to make sure that all pieces of
equipment coming off site are properly decontaminated according to the procedures
outlined above.

10. SITE SAFETY AND HEALTH

10.1 Designated Site Health and Safety Officers

I
I
I
I
I
I
I

HAl Site Safety Officer
Guy Tanz, Associate
(503) 796-0717
gtanz@hahnasoc.com

HAl Health and Safety Officer
Dennis Terzian
(503) 796-0717
dterzian@hahnasoc.com

11. HAlMAILING ADDRESS

434 NW 6th Avenue, Suite 203
Portland,Oregon 97209

HAl Corporate Management
Mr. Roger Brown, Principal
(503) 796-0717
rbrown@hahnasoc.com

HAl Site Safety Coordinater
Mr. Jason Greifer, Senior Environmental Scientist
(503) 481-7870 (mobile phone)
jgreifer@hahnasoc.com

BRIX 001083
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11.1 Emergency Medical Care

Entity

Police

Fire

Paramedic

Hospital

Poison Control Center

11.2 Environmental Monitoring

Plan Page 9 of11
HAl Project No. 5074

May 11, 2001

Phone or Address

911

911

911

Legacy Good Samaritan Hosipital
1015 NW 22nd Avenue
Portland, OR 97210
(503) 413-8090
Contact: Emergency

Oregon Poison Center
(508)494-8968
Contact: Emergency

I
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During the investigatory activities at the site, the work zone will be periodically monitored
for the presence of volatile aromatic vapors; principally benzene, utilizing a Photovac
MicroTip equipped with a photoionization detector and a 10.6 electron volt (eY) lamp. If
concentrations of volatile aromatic vapors are detected at total concentrations greater than
0.1 ppm for two consecutive readings, the concentration of benzene wiIl be measured with a
multistroke gas sampling pump. If benzene is identified at a concentration that exceeds
the NIOSH Time Weighted Average of 0.1 ppm, then work wiIl stop and the PPE wiIl be
upgraded to Level C. Additional criteria that would warrant up-grade to Level C PPE
include the presence of in work areas of known or suspected TPH, PAH, or lead
contamination.

11.3 Work Limitations

1) When in Level C, schedule beverage/rest breaks of a minimum of 15 minutes in
a shaded area every 2 hours when ambient temperature exceeds 750 F. When
ambient temperatures exceed 800 F, provide a beverage/rest breaks of a
minimum of 15 minutes in a shaded area every 1 112 hours.

2) Work wiII be performed only during daylight hours unless adequate lighting is
provided.

3) No eating, drinking, or smoking within contamination zones.

BRIX001084
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4) No facial hair is acceptable that would interfere with respirator fit.

5) No contact lenses on site.

6) Buddy system at all times in contamination zone (visual/voice contact).

11.4 Emergency Procedures

1) Basic Procedures

Stabilize injured person and remove from contamination zone, following the
decontamination procedures as much as practicable

Notify the Site Safety Coordinator

The Site Safety Coordinator will direct activities during a medical emergency.

Initiate first aid and immediately get medical attention for the injured party.

Depending upon the type and severity of the injury, call the appropriate emergency
response agency.

Notify the health and safety officer and HAl Corporate Management.

Prepare an incident report. The HAl Health and Safety Officer is responsible for
ensuring its preparation and submittal to the health and safety officer and HAl
Corporate Management within 48 hours.

2) Site-specific Instructions

Acute exposure to hazardous materials:

Dermal: Wash exposed skin areas with clean water and reassess personnel
protective equipment to include adequate splash protection. Call physician when
exposure is suspected.

Eye: Wash eye for 15 minutes with clean water and get immediate medical
attention. Do not delay eyewash for any reason.

Inhalation: Move exposed person to fresh air at once. If breathing has stopped,
perform mouth-to-mouth resuscitation. Keep the affected person warm and at rest.
Get medical attention as soon as possible.

BRIX 001085
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3) Directions to Hospital
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From the site, go south NW St. Helens Highway, stay right at intersection of NW Yeon and
St. Helens Highway, turn right on NW Wardway, follow street until it turns into NW
Vaughn Street, turn right on NW 23'· Avenue, proceed to emergency entrance on left at
NW Marshall Street, Legacy Good Samaritan Hospital emergency is located at
approximately 1015 NW 23'· Avenue. A map from the site to the hospital is in Attachment
B.

12. PLAN APPROVAL

This Site Health and Safety Plan has been written for the use of HAl, its employees, and
subcontractors. HAl claims no responsibility for its use by others. The plan is written for
the specific site conditions, purposes, dates, and personnel specified and must be amended
if these conditions change.

I
I
I

Plan Prepared By:

Plan Reviewed by:

Distribution of plan:
HAl Project Manager/Site Safety Coordinator
HAl Health and Safety Officer

Date:

Date:

I
I

13. SIGNATURES

All HAl Site personnel have read the above plan, are familiar with its provisions, and will

sign below prior to initiating work at the Site each day.

I
I
I
I
I
I

Name Signature Date Company

BRIX 001086
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CFR
HAl
IDLH
MSDS
OSHA
PPE
RCRA
TSP
TWA

Code of Federal Regulations
Hahn and Associates, Inc.
Immediately Dangerous to Life or Health
material safety data sheets
Occupational Safety and Health Administration
personal protective equipment
Resource Conservation and Recovery Act
trisodium phosphate
8-hour Time Weighted Average

BRIX 001087
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ATTACHMENT A

Material Data SafetySheets

Confidential-Businessinfonnation
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FSC: 9130
NIIN: 00-148-7102
MSDS Date: 05/19/1997
MSDS N..rrn: CHKWR
Product ID: 00351 UNLEADED REl3ULAR GASOLThlE(26000 UNLEADED REG GASOLThlE)
MEN: 01
Responsible Party
Cage: 2R503
Name: TEXACO REFINING AND MARKEI'ING, INC
Box: 7812
City: UNIVERSAL CITY CA 91608-4427
Info Phone NUmber: 800-782-7852/914-838-7204 (#4;MSDS)
Emergency Phone NUmber: 914-831-3400/800-424-9300(CHEMTREC)
Review Ind: Y
Published: Y

=======================================================

=======================================================

=======================================================

Page 1 of 8

4/19/01 11:47 AM

BRIX 001089

00351 UNLEADED REl3ULAR GASOLThlE (26000 UNLEADE
=======================================================
TEXACO REFINING AND MARKEI'ING,

MSDS Safety Infonnation

=======================================================

=======================================================

Preparer Co. when other than Responsible Party Co.

Contractor SurrmaJ:y

=======================================================

Cage: 2R503
Name: TEXACO REFINING AND MARKEI'ING INC
Address: 1111 RUSK ST
City: HOUS~ TX 77002-3310

=======================================================

=======================================================

Item Description Infonnation

Cage: 7B131
Name: TEXACO INC
Address: 1JNKNCWN
Box: 509
City: BEACON NY 12508-0509
Phone: 914-831-3400
Cage: 2R503
Name: TEXACO REFINING AND MARKEl'ING INC
Address: 1111 RUSK ST
City: HOU~ TX 77002-3310
Phone: 713-650-5206

Item Name: GASOLThlE,AU'IOMOTIVE
Specification NurriI::Jer: AS'IM D4814
Type/Grade/Class: CL A,B,C,D,E,SPEC GR
Unit of Issue: GL
ill Container Qty: BULK GALlDN
Type of Container: UNKNCWN

Ingredients

http://hazard.comfrnsds2/f/97/chkwr.html

I Untitled
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Untitled

Cas: 1330-20-7

=======================================================

Cas: 637-92-3
RTECS #: KN4730200
Name: ETHYL-T-BUTYL ETHER, 10.00-19.99%
% Wt: SEE lliG
Other REC Limits: NONE RECOMMENDED
OSHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED

4119/01 11:47 AM

Page 2 of 8

BRIX 001090

Cas: 8006-61-9
RTECS #: LX3300000
Name: GASOLThlE CONSISTS OF STRAING/BRANCHED PARAFFINIC

HYDROCARBONS,OLEFINS,CYI.COPARAFFIN,AROMATICS. 95.00-99.99%.
% Wt: SEE lliG
Other REC Limits: NONE RECOMMENDED
OSHA PEL: 300 PPM
ACGIH TLV: 300 PPM/500STEL;9596

Name: OXYGENATES, MAY OR MAY NOT CONI'AIN ANY COMBINATION OF THESE
OXYG:MIBE,EI'BE,TAME &/OR ETOH IN RAN3E OF 0-20%.

% Wt: SEE lliG
Other REC Limits: NONE RECOMMENDED
OSHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED

Cas: 1634-04-4
RTECS #: KN5250000
Name: METHYL TERT-BUTYL ETHER (SARA 313) (CERCLA) , 10.00-19.99%.
% Wt: SEE lliG
Other REC Limits: NONE RECOMMENDED
OSHA PEL: NOT ESTABLISHED
ACGIH TLV: 40 PPM, A3; 9596
EPA Rpt Qty: 1 LB
ror Rpt Qty: 1 LB

Cas: 994-05-8
RTECS #: 1007422AM
Name: TERT-AMYL METHYL ETHER, 10.00-19.99%
% Wt: SEE lliG
Other REC Limits: NONE RECOMMENDED
OSHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED

Cas: 64-17-5
RTECS #: KQ6300000
Name: ETHYL ALCOHOL (ETHANOL), 3.00-9.99%.
% Wt: SEE lliG
Other REC Limits: NONE RECOMMENDED
OSHA PEL: 1000 PPM
ACGIH TLV: 1000 PPM; 9596

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I http://hazard.com/msds2/f/97/chkwr.html
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Cas: 95-63-6
RTECS #: DC3325000
Name: 1,2,4-~ENE (SARA 313), 1.00-2.99%.
% Wt: SEE: I:N}

Other REC Llinits: NONE RECOMMENDED
OSHA PEL: 25 PPM
AOGIH TLV: 25 PPM; 9596

Cas: 110-54-3
RTECS #: MN9275000
Name: HEXANE (N-HEXANE) (CERCLA), 1.00-2.99%.
% Wt: SEE: I:N}

Other REC Llinits: NONE RECOMMENDED
OSHA PEL: 500 PPM
AOGIH TLV: 50 PPM; 9596
EPA Rpt Qty: 1 LB
IXlT Rpt Qty: 1 LB .

Cas: 71-43-2
RTECS #: CY1400000
Name: BENZENE (SARA 313) (CERCLA), 1.00-2.99%.
% Wt: SEE: I:N}

Other REC Llinits: NONE RECOMMENDED
OSHA PEL: SEE: 1910.1028
AOGIH TLV: 10 PPM; A2; 9596
EPA Rpt Qty: 10 LBS
IXlT Rpt Qty: 10 LBS

Cas: 108-88-3
RTECS #: XS5250000
Name: ~LUENE (SARA 313) (CERCLA), 3.00-9.99%.
% Wt: SEE: I:N}

Other REC Llinits: NONE RECOMMENDED
OSHA PEL: 200 PPM; Z-2
AOGIH TLV: S, 50 PPM; 9596
EPA Rpt Qty: 1000 LBS
IXlT Rpt Qty: 1000 LBS

4119/01 11:47 AM

Page 3 of8

BRlX 001091

(CERCLA) , 3.00-9.99%.
RTECS #: ZE2100000
Name: XYLENES (O-,M-,P- ISOMERS) (SARA 313)
% Wt: SEE: I:N}

Other REC Llinits: NONE RECOMMENDED
OSHA PEL: 100 PPM
AOGIH TLV: 100 PPM/150STEL;9596
EPA Rpt Qty: 1000 LBS
IXlT Rpt Qty: 1000 LBS

Cas: 100-41-4
RTECS #: DA0700000
Name: ETHYL BENZENE (SARA 313), 1.00-2.99%.
% Wt: SEE: I:N}

Other REC Llinits: NONE RECOMMENDED

UntitledI
I
I
I
I
I
I
I
I
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I http://hazard.comlmsds2lf/97/chkwr.html
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=======================================================
Handling and Disposal

4/19/01 11:47 AM

BRIX 001092

=======================================================
Health Hazards Data
=======================================================

OSHA PEL: 100 PPM
ACGIH TLV: 100 PPM/125STEL;9596
EPA Rpt Qty: 1000 LBS
ror Rpt Qty: 1000 LBS

LD50 LC50 Mixture: ORAL LD50 (RAT) >5. 00 G/KG.
Route Of Entry Inds - Inhalation: YES
Skin: YES
Ingestion: NJ
carcinogenicity Inds - NTP: YES
IARC: YES
OSHA: YES
Effects of EJq;losure: EYE:MAY CAUSE IRRIT,EXPERIENCE MILD DISCOMFT,SLIGHT EXCESS

REDNESS.SKIN: BRIEF CONI'ACI' MAY CAUSE SLIGHT IRRIT. PROlDN3 CONI'ACI' MAY CAUSE
MORE SEVERE IRRIT, DISCOMFT,I..OCAL REDNESS, SWELLIN3. PROL/WIDEPSREAD/REP CONI'ACT
MAY RESULT IN ABSORPT OF PO T HARMFUL AMrS OF MATL.ThJHAL:VAP/MIST IRRTI
NJSE/THROAT.IN3EST:MJRE THAN (SUPPL)

Explanation Of carcinogenicity: PER MSDS:PRODUCT &/OR COMPONENET(S}
CARCINJGENIC ACCORDIN3 'IO OSHA/IARC/NrP/arHER. BENZENE. CA PROP 65.

Signs And Symptions Of Overexposure: ThJHAL:DIZZ,DRCWS,EOPHORIA,lDSS OF
COORD,DISORIENI',BEAD,NAU,VOMIT.POORLY VENI'I AREA/CONF SPACE
UNCONSC, ASPHYXIATION.PROL/REP OVEREXPO ABSORPT OF POT HARMFUL AMrS OF
MATL.SEE HEALTH HAZ ABOVE.CHRONIC:PROL/REP ElliANOL VAP EXPO-BEAD,LACK OF COO
RD,SLEEPINESS,FIG,DIFF CONC.CHRONIC ALCOHOLIC BEV-LIVER/S'TOM/HEART/NERV SYS
IM3.

Medical Cond Aggravated By EJq;losure: BECAUSE OF ITS IRRIT PROPERTIES, REPEATED
SKIN CONI'ACI' MAY AGGRAVATE EXIsTIN3 DERM(SKIN CONDITION) .

First Aid: EYE:ll1MED FLUSH WIlmS OF H20.@LEI\.ST 15MINS,HOLD EYELIDS APART.GET
MED ATIN.SKIN:WASH WIlmS OF SOAP/H2O SEVERAL MINS.IRRIT DVLPS/PERSIST GET
MED ATIN.IN3EST:CONSC/CAN SWALI.D GIVE 2GLASSES H2O(160Z) ,DONI' ThlIXJCE
VOMIT.VOMIT cccnas GIVE FLUID S AGAIN.DEI'ERMINE STOMAC EI1ACOATION/VOMIT
INDUcrION BY MED PERSONNEL. DONI' GIVE ANY'I'HIN3 BY MOUTH IF
UNCONSC/CONVOLS. ThJHAL :MJVE 'IO FRESH AIR.NOT BREATH/RESP (SUP)

Spill Release Procedures: REMJVE ALL IGN SOURCE INCLUDE JNrERNAL COMBUST
EN3INES/PavER 'IDOLS.VENTI AREA.BARRICADE AREA.STAY UPirJJJ:ID,WARN OF POSSIBLE
IXWNWIDE EXPlD HAZ.AVOID BREATH VAP/SKIN/EYE/CLOIH CONrACT.PRESSURE DEMAND
AIR SUP RESP-CONI'AM/OXY UNK CONC.PPE.>714LB S SARA 304

Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.
Waste Disposal Methods: MATL PRESENrLY CONSTITUTED HAS RCRA CLASSIF OF BENZENE

'IOXIC/IGN.DISCARD IN PRESENI' FORM HAZ WASTE D018/DOO1.RCRA-USER RESPON 'IO
DEI'ERMINE WHEIHER PROD MEErS RCRA CRITERIA FOR HAZ WASTE @DISPO
TIME.USE/TRANSFORM/MIX/ETC CHAN3E CLASSIF.DONI' (OTH PREC)

Handling And Storage Precautions: MATL MAY BE @ELEVATED TEMP &/OR
PRESSURES.EXERCISE ARE WHEN OPN BTEEDERS/SMPL PORTS.GROUND/BOND SHIP
CNThlR, TRANSF LINE, REC CNThlR.

Other Precautions: KEEP lMAY FRM HEAT/SPARK/FLAME/arHER IGN
SOURCES. PRODINrENDED F09R USE AS MJ'IOR FUEL ONLY. USE NJNSPARK
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=======================================================

=======================================================

=======================================================

=======================================================

4119/01 11;47 AM

'TCXJLS,GROUND/BOND ALLCNT.NRS. DISPO:l\LLCW 'TO ENTER DRAm/SEWER.CAN CAUSE
EXPLO.CONTAINS SEC 313'TOXIC CHEM/CERCIA 102 CHEMS.

=======================================================

=======================================================
Fire and Explosion Hazard Info:rwation

physical/Chemical Properties

BRIX 001093

Control Measures
=======================================================

Flash Point Method: PMCC
Flash Point: =-40.C, -40.F
Lower Limits: 1.4
upper Limits: 7.6
Extinguishing Media: H2O INEFFECTIVE ON FLAMES.USE WATER SPRAY,DRY

CHEMICAL,ALCOHOL RESISTANT FOAM,C02 'TO EXTINGUISH FIRE.
Fire Fighting Procedures: H2O SHOULD BE USED 'TO COOL FIRE-EXPO CNI'NR/PROVIDE

PROTECTION FOR PERSONS ATI'EMPI'Il\Kj 'TO S'TOP LEAK.WEAR FULL PROI'ECrIVE CLOTH
& POSITIVE PRESSURE BREATH APPARATU

Unusual Fire/Explosion Hazard: VAP HEAVIER THAN AIR,TRAVEL CONSIDERABLE
DISTANCE 'TO IGN SOURCE-FIASHBK.F:LCMJ:IN} MATL GENERATE STATIC ELECT,CAUSE FIRE
EXPO W/SPARK IN FLAM VAP-AIR A'IM.EXT FLAMM

Reactivity Data

Respiratory Protection: AIRBORNE CONe SHOULD BE KEPT 'TO ID!JEST LEVELS
POSSIBLE.VAP/MIST/DUST GENERATED & OCCUPAT EXPO LIMIT OF PROD/COMPO
EXCEEDED USE APPRO NIOSH/MSHA. APPROV AIR PURIFY/AIR SUPPL RES AFT DEI'ERM
AIRBORNE CONTAM CONe.AIR SUPPL RES-CONTAM CON/OXY UNK

Ventilation: EXPLO-PROOF EQPMI'-MAINTAIN ADEQ VENTI 'TO MEET OCCUP EXP
LIMITS.PREVENI' EXPO AIR-GAS MIX ACCUMM,AVOID SIGN OXY DISPLACE.

Protective Gloves: NITRILE RUBB, TEFLON,VITRON-RESIST TO PET
Eye Protection: SAF GLASSES,CHEM TYP GOGG,FCSHIELD
Other Protective Equipnent: PROI'ECGIVE CLOTH-COVERALLS, BOOTS.OXY LEVELS SHOULD

BE @LEAST 19.5% IN CONFINE SPACE/OTHER WJRKAREA.
Work Hygienic Practices: REMJVE/DRY CLEAN(MORE EFFECTIVE) /LAUNDER CLOTH

SOAK/SOIL W/MATL BEF REUSE.INFORM CLOTH CLEANERS OF POT HAZ W/CONTAM CLOT
Supplemental Safety and Health: HEALTH:SEIlERAL MOUTHFULS SWAI..J..J:YV'J ABD

DISCOMFT,NAU,DIARR MAY cxx:UR.ASPlRATION MAY cxx:UR I:JURJJil} SWALlD/VOMIT RESULT
IN LllliG DM3. 1STAID:DISTRESS CLEAR AIRWAY,START ART RESP.W/DR ADVICE GIVE
SUPPL OXY W/BAG-VALV MASK/MANUAL TRIG OXY SUPPLY. S'IO MACH EVAC-USE METHOD
LEAST LIKELY TO CAUSE ASPIRATION. DISPO:ENI'ER DRAm/SEWERS.

=======================================================

HCC: F1
Boiling Point: >32.2C, 90.F
Vapor Pres: 300-700
Vapor Density: 3-4
Spec Gravity: 0.7-0.77
PH:NA .

Evaporation Rate & Reference: NONE SPECIFIED BY MANUFA.
Solubility in water: 0.1-1, SLIGHT
Appearance and Odor: LIGHT RED TO LIGHT STRAW LIQUID, PETROLEUM orxa
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Responsible Party Cage: 2R503
Trans ID NO: 50948
Product ID: 00351 UNLEADED REGULAR GASOLINE(26000 UNLEADED REG GASOLINE)
MSDS Prepared D3.te: 05/19/1997
Review D3.te: 07/15/1998
MFN: 1
Net Unit weight: 5.8 LBS
Multiple KIT Number: 0
Review IND: Y
Unit Of Issue: GL
Container r:trY: BULK GALlDN
Type Of Container: UNKliICMlN
Additional D3.ta: PER MSDS:ror PROPER SHIPPING NAME:GASOLINE, HAZ CLASS 3,

UNl203, PKG II,FLAMM LIQ LABEL.

Untitled

Other In£o:r:rnation

Detail ror In£o:r:rnation

Page 6 of 8

4/19/01 11:47 AM

BRIX 001094

CAREON

=======================================================

=======================================================
=======================================================

=======================================================

Toxicological In£o:r:rnation

=======================================================

Stability Condition To Avoid: HEAT,IOO SOURCES.
Materials To Avoid: HEAT, STRON3 OXIDIZERS
Hazardous Decorrposition Products: TOXIC LEVELS OF CI\RBON MJNOXIDE,

DIOXIDE, IRRIT ALDEHYDES & KETONES.
Hazardous Polymerization Indicator: NO

=======================================================
=======================================================

Ecological Info:r:rnation

=======================================================
=======================================================

=======================================================
=======================================================
Regulato:ry Info:r:rnation

MSDS Transport Info:r:rnation

Transportation In£o:r:rnation
=======================================================

=======================================================

=======================================================
tor PSN Code: GIN
ror Proper Shipping Name: GASOLINE
Hazard Class: 3
UN ID Num: UNl203
tor Packaging Group: II
Label: FLAMMABLE LIQUID
Special Provision: B33,B101,T8
Non Bulk Pack: 202
Bulk Pack: 242
Max Qty Pass: 5 L
Max Qty Cargo: 60 L
Vessel Stow Req: E
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=======================================================

=======================================================

=======================================================

=======================================================

4/19101 11:47 AM
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BRIX 001095

GASOLINE

GASOLINE

311

=======================================================

=======================================================

=======================================================

Detail 1M) Information

Detail IATA Information

=======================================================

1M) PSN Code: HRV
1M) Proper Shipping Name:
IMD3 Page Number: 3141
UN Number: 1203
UN Hazard Class: 3.1
IMO Packaging Group: II
Subsidiary Risk Label: ­
EMS Number: 3-07
MED First Aid Guide NUM:

Detail AFI Information

HAZCOM Label

AFI PSN DC
AFI Proper Shipping Name:
AFI Hazard Class: 3
AFI UN ID NUM: UNl203
AFI Packing Group: II
Special Provisions: P5
Back Pack Reference: A7.3

IATA PSN DC
IATA UN ID Num: 1203
IATA Proper Shipping Name: GASOLINE
IATA UN Class: 3
IATA Label: FLAMMABLE LIQUID
UN Packing Group: II
Packing Note Passenger: 305
Max Quant Pass: 5L
Max Quant Cargo: 60L
Packaging Note Cargo: 307
Exceptions: AlOO

Product ID: 00351 UNLEADED REGULAR GASOLINE(26000 UNLEADED Rffi GASOLINE)
Cage: 2R503
Carrpany Name: TEXACO REFININ3 AND MARKEI'lliIG INC
Street: 1111 RUSK ST
City: HOUS'IDN'IX
Zipcode: 77002-3310
Health Emergency Phone: 914-831-3400/800-424-9300(~)

Label Required IND: Y
Date Of Label Review: 07/15/1998
Status Code: C
Label Date: 07/15/1998
origination
Chronic Hazard IND: Y

UntitledI
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Disclaimer (provided with this infornation by the carrpiling agencies): This
infornation is formulated for use by elements of the Department of Defense.
The United States of America in no manner whatsoever expressly or ircplied
wa=ants, states, or intends said infornation to have any application, use or
viability by or to any person or persons outside the Department of Defense
nor any person or persons contracting with any instn:rrnentality of the United
States of America and disclaims all liability for such use. Any person
utilizing this instruction who is not a rnilita:ry or civilian eITlPloyee of the
United States of America should seek corrpetent professional advice to verify
and assume responsibility for the suitability of this infornation to their
particular situation regardless of similarity to a corxespondinq Department
of Defense or other government situation.

Eye Protection IND: YES
skin Protection IND: YES
Signal Word: DANGER
Respirato:ry Protection IND: YES
Health Hazard: Moderate
Contact Hazard: Moderate
Fire Hazard: Severe
Reactivity Hazard: None
Hazard And Precautions: EXTREMELY FLAMM LIQ/VAP.VAP CAN CAUSE FLASH FIRE.MAY

CAUSE DIZZ/DROWS.MAY CAUSE EYE IRRIT.ASPIRATION HAZ IF INGEST.CAN ENTER
LUNGS,CAUSE IM3.ATIN:POSSIBLE CANe HAZ-MAY CAUSE CANe BASED ON ANIMAL
DATA.1STAID:EYE:IMMED FLUSH W/wrs OF H2O @LE AST 15MINS,HOW EYELIDS
APART.GEl' MED ATIN. SKIN: WASH W/wrs OF SOAP/H2O SEVERAL MINS. IRRIT
DVLPS/PERSIST GET MED ATIN.INGEST:CONSC/CAN SWALLO GIVE 2GLASSES
H2O(160Z) ,lXlNT INDUCE VOMIT.VOMIT OCCURS GIVE FLUIDS AGAIN.DEI'ERMINE STOMAC
EVACUATION/VOMIT INDUCI'ION BY MED PERSONNEL.lXlNT GIVE ANYTHlliIG BY MOUI'H IF
UNCONSC/CONVrn.,s.INHAL:MOVE TO FRESH AIR.NOr BREATH/RESP/SOPPL OXY.TARGET
ORGANS:LUNGS,EYE,CNS.

Untitled
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=======================================================
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=======================================================
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BRIX 001097

-- REGOLAR GASOLINE (LEADED)TOI'AL PEIROLEUM INC

=======================================================
Ingredients

Cage: 6G102
Name: TOI'AL PErROLEUM INC
Address: EAST SUPERIOR STREEI'
City: ALMA MI 48801
Phone: 517-463-1164

Item Manager: S9F
Item Name: GASOLINE,AUIOMOI'IVE
Specification NUmber: W-G-1690
'IYPe/Grade/Class: REGOLAR
Unit of Issue: DR
Quantitative Expression: 00000000054GL
VI Container Qty: 54 GALLONS
'IYPe of Container: DRUM, 18 GA

Item Description Infonnation
=======================================================

FSC: 9130
NIIN: 00-264-6215
MSDS Date: 01/01/1994
MSDS Num: BW:ET
Product ID: REGOLAR GASOLINE (LEADED)
MFN: 01
Responsible Party
Cage: 6G102
Name: 'ID:rnL PEIROLEUM INC
Address: EAST SUPERIOR S'I'REE:I'
City: ALMA MI 48802
Info Phone NUmber: 517-463-1164
Emergency Phone NUmber: 517-463-1164
Preparer's Name: J.M.KAZARIAN
Review Ind.: Y
Published: Y

Contractor SUrmiary
=======================================================

MSDS safety Infonnation
=======================================================

Cas: 71-43-2

Cas: 8006-61-9
RTECS #: LX3300000
Name: GASOLINE (CONTAINS THE FOLLWING INGREDIENTS:)
% Wt: 100
Other REC L:imits: 500 PPM MFR
OSHA PEL: 300 PPM/500 STEL
ACGIH TLV: 300 PPM/500STEL;9293

-=======================================================

Untitled
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(SARA III)

Untitled

Cas: 95-63-6
RTECS #: DC3325000
Name: 1, 2, 4-'I'RIMEI'HYLBENZENE

RTECS #: CY1400000
Name: BENZENE (SARA III) t

% Wt: <3
Other REC Limi,ts: NONE RECOMMENDED
OSHA PEL: 1PPM/5STEL;1910.1028
ACGIH TLV: 10 PPM; A2; 9293
EPA Rpt Qty: 10 LBS
tor Rpt Qty: 10 LBS

4/19/01 1l:47 AM

Page 2 of7

BRIX 001098

(SARA III),

(SARA III)

(SARA III),

Cas: 100-41-4
RTECS #: DA0700000
Name: EI'HYL BENZENE (SARA III)
% Wt: <1.5
Other REC Lllnits: NONE RECOMMENDED
OSHA PEL: 100 PPM/125 STEL
ACGIH TLV: 100 PPM/125STEL 9293
EPA Rpt Qty: 1000 LBS
wr Rpt Qty: 1000 LBS

Cas: 106-42-3
RTECS #: ZE2625000
Name: P-XYLENE (P-DIMEIHYLBENZENE)
% Wt: <1.5
Other REC Lllnits: NONE RECOMMENDED
OSHA PEL: 100 PPM/150 STEL
ACGIH TLV: 100 PPM/150STEL;9293
EPA Rpt Qty: 1000 LBS
wr Rpt Qty: 1000 LBS

Cas: 108-38-3
RTECS #: ZE2275000
Name: M-XYLENE (M-DThlEI'HYLBENZENE)
% Wt: <3.5
Other REC Lllnits: NONE RECOMMENDED
OSHA PEL: 100 PPM/150 STEL
ACGIH TLV: 100 PPM/150STEL; 9293
EPA Rpt Qty: 1000 LBS
wr Rpt Qty: 1000 LBS

Cas: 95-47-6
RTECS #: ZE2450000
Name: a-XYLENE (O-DIMEIHYLBENZENE)
% Wt: <1.5
Other REC Lllnits: NONE RECOMMENDED
OSHA PEL: 100PPM/150 STEL
ACGIH TLV: 100 PPM/150STEL;9293
EPA Rpt Qty: 1000 LBS
ror Rpt Qty: 1000 LBS
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LDSO LCSO Mixture: LDSO (ORAL RAT) IS lJNKNC.'W\J
Route Of Entry Inds - Inhalation: YES
Skin: YES
Ingestion: YES
carcinogenicity Inds - NI'P: NO
!ARC: YES
OSHA: NO
Effects of Exposure: ACUTE-CENTRAL NERVOUS SYSTEM DEPRESSION, PERIPHERAL

NERVOUS SYSTEM DEPRESSION, NARCOSIS, ASPHYXIATION, G/I DISTURBANCES, AND EYE
& SKIN IRRITATION. CHRONIC-DERMATITIS, PNEOMJNITIS, PUI.MJNARY EDEMA,

I
I
I
I
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Untitled

% Wt: 3
Other REX:: Limits: NONE RECOMMENDED
OSHA PEL: 2S PPM
ACGlli TIN: 2S PPM; 9293

Cas: 108-88-3
RTECS #: XSS2S0000
Name: TOLUENE (SARA III)
% Wt: <S.8
Other REX:: Limits: NONE REX::OMMENDED
OSHA PEL: 200 PPM/1S0 STEL
ACGlli TLV: SO PPM; 9293
EPA Rpt Qty: 1000 LBS
tor Rpt Qty: 1000 LBS

Cas: 109-66-0
RTECS #: RZ94S0000
Name: PENI'ANE
% Wt: <3
Other REX:: Limits: NONE RECOMMENDED
OSHA PEL: 1000 PPM/7S0 STEL
ACGlli TLV: 600 PPM/7S0STEL;9293

Cas: 110-S4-3
RTECS #: MN927S000
Name: HEXANE (N-HEXANE)
% Wt: <3
Other REX:: Limits: NONE REX::OMMENDED
OSHA PEL: sao PPM
AOGlli TLV: so PPM; 9293
EPA Rpt Qty: 1 LB
tor Rpt Qty: 1 LB

RTECS #: 1002929HI
Name: HEXANE ISOMERS (0l'HER THAN N-HEXANE)
% Wt: <10
Other REX:: Limits: NONE REX::OMMENDED
OSHA PEL: SOO PPM/1000 STEL.
ACGlli TLV: sao PPM/lOaD STEL.
=======================================================
Health Hazards Data
=======================================================

4/19/01 11:47 AM
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=======================================================

=======================================================

=======================================================

=======================================================

4/19/01 11:47 AM

=======================================================

=======================================================

& KIDNEY DAMAGE.
Explanation Of carcinogenicity: IARC HAS DEI'ERMINED THAT GASOLINE IS

POSSIBLY CARCINOGENIC TO HUMANS BECAUSE IT CONTAINS BENZENE.
Signs And Syrrptions Of Overexposure: HEADACHE, DRCWSINESS, EYE RESPIRATORY

& SKIN IRRITATION, NAUSEA, NUMBNESS.
Medical Cond Aggravated By Exposure: N) INFORMATION GIVEN BY MFR ON MSDS.
First Aid: REMOVE FROM CONTAMINATED ATMOSPHERE. IF NOT BREA'I'HJID, ADMINISTER

ARTIFICIAL RESPIRATION. REMOVE COO'IMINATED CWI'HING. FLUSH AFFECI'ED AREAS
THOROUGHLY WITH WATER. IF SWALlDi\JED, IX) NOT INDUCE VOMIT:I:N3. SEEK MEICAL
A'ITENTION IMMEDIATELY.

Handling and Disposal

Respiratory Protection: ORGANIC VAPOR CARTRII:GE OR SUPPLIED AIR RESPIRATOR
APPROVED BY NIOSH.

Ventilation: USE LOCAL EXHAUST TO CONTROL VAPORS. USE MECHANICAL VENTILATION
FOR CONFINED SPACES. USE EXPIDSION PROOF EJ;2UIPMENI'.

Protective Gloves: PVC OR EJ;2UIVALENT RESISTANr GLOVE
Eye Protection: CHEMICAL GCGGLES OR FACE SHIELD
Other Protective Equipment: PVC OR EJ;2UIVALENI' CWI'HING IF SPLASH:I:N3 IS LIKELY.
Work Hygienic Practices: KEEP BODY CONI'ACT & SPLASH TO A MINIMUM.
Supplemental Safet~ and Health: NONE

=======================================================

Physical/Chemical Properties

BRIX001100

Fire and Explosion Hazard Information
=======================================================

Spill Release Procedures: ELIMINATE ALL SOURCES OF IGNITION. CONTAIN WITH
EARTHEN DIKE OR PErROLEOM ABSORBENT MATERIAL. REMOVE WITH GROUNDED SUcrION
PUMP TO SALVAGE CONTAINER. REMOVE ALL CONTAMINATED MATERIALS.

Neutralizing Agent: N) INFORMATION GIVEN BY MFR ON MSDS.
Waste Disposal Methods: PER FEDERAL, STATE AND LOCAL LAWS.
Handling And Storage Precautions: KEEP NJlJAY FROM ALL IGNITION WOURCES (E.G.

HEAT, FLAME, SPARKS, S'IRON3 OXIDIZERS). BOND AND GROUND CONTAINER. STORE IN
SAFEI'Y CONI'AINERS.

Flash Point Method: PM::C
Flash Point Text: <-40F,<-40C
Lower Limits: 1.3
Upper Limits: 6.0
Extinguishing Media: USE DRY CHEMICAL, FOAM OR CARBON DIOXIDE.
Fire Fighting Procedures: SELF-CONI'AINED BREA'I'HJID APPARA'IUS MAY BE REQUIRED.
Unusual Fire/Explosion Hazard: EXPIDSION HAZARD SHEN EXPOSED TO HEAT OR FLAME.

VAPOR IS HEAVIER THAN AIR AND MAY TRAVEL A CONSIDERABLE DISTANCE TO A SOURCE
OF IGNITION & FLASHBACX.

Control Measures

HCC: F2
NRC/State LIC No: NONE
Net Prop WT For Amno: NONE
B.P. Text: <100F,<38C
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=======================================================

=======================================================

=======================================================

=======================================================

BRIX 001101

JX)T PSN Code: GIN
JX)T Proper Shipping Name: GASOLINE

=======================================================
Detail roT Infonration
=======================================================

Transportation Infonration
=======================================================
=======================================================
Other Infonration
=======================================================

Regulato:ry Infonration
=======================================================

=======================================================

MSDS Transport Infonration
=======================================================

=======================================================

Ecological Infonration
=======================================================

Toxicological Infonration

Stability Indicator: YES
Stability Condition To Avoid: HEAT, FLAMES
Materials To Avoid: OXIDIZERS
Hazardous Decarnposition Products: CARBON MJNOXIDE, LEAD OXIDES AND OI'HER

PETROLEUM DECOMPOSITION PRODUCTS
Hazardous Polymerization Indicator: NO
Conditions To Avoid Polymerization: WILL NOI' OCCUR.

Decamp Text: UNKtiJariN
Vapor Pres: 400-900 MM
Vapor Density: 3-4
Spec Gravity: 0.65 - 0.75
Solubility in Water: INSOLUBLE
Appearance and Odor: LIGHT ORANGE OR BRONZE LIQUID, CHARACrERISTIC GASOLINE

OooR
cozroaicn Rate: UNKtiJariN
=======================================================

=======================================================
Reactivity Data

Responsible Party Cage: 68102
Trans ID NO: 63151
Product ID: REGULAR GASOLINE (LEADED)
MSDS Prepared Date: 01/01/1994
Review Date: 12/31/1994
MFN: 1
Multiple KIT Number: 0
Review IND: Y
Unit Of Issue: DR
Container \lrY: 54 GALLoNs
'TYPe Of Container: DRUM, 18 GA

Untitled 4119/01 11:47 AMI
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=======================================================

=======================================================

=======================================================

4/19/01 11:47 AM
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BRIX 001102

GASOLINE

GASOLINE

311

Detail IMJ Infomation

=======================================================
Detail IATA Infomation

=======================================================
Detail AFI Infomation

=======================================================

IMJ PSN Code: BRIT
IMJ Proper Shipp:ing Name:
ThID3 Page Number: 3141
UN Number: 1203
UN Hazard Class: 3.1
IMJ Packag:ing Group: II
Subsidiary Risk Label: ­
EMS Number: 3-07
MEl) First Aid Guide NOM:

Hazard Class: 3
UN ID Num: UNl203
ror Packag:ing Group: II
Label: FLAMMABLE LIQUID
special Provision: B33,BI0l,TB
Non Bulk Pack: 202
Bulk Pack: 242
Max Qty Pass: 5 L
Max Qty Cargo: 60 L
Vessel Stow Req: E

=======================================================

IATA PSN DC
IATA UN ID Num: 1203
IATA Proper Shipp:ing Name: GASOLINE
lATA UN Class: 3
IATA Label: FLI\MMABLE LIQUID
UN Pack:ing Group: II
Pack:ing Note Passenger: 305
Max Quant Pass: 5L
Max Quant Cargo: 60L
Packag:ing Note Cargo: 307
Exceptions: AlOO

HAZCOM Label

AFI PSN DC
AFI Proper Shipp:ing Name:
AFI Hazard Class: 3
AFI UN ID NOM: UNl203
AFI Pack:ing Group: II
special Provisions: P5
Back Pack Reference: A7.3

Product ID: REGULAR GASOLINE (LEADED)
Cage: 6GI02
Company Name: 'IOI'AL PEI'ROLEUM INC

UntilledI
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=======================================================
Disclaimer (provided with this infomation by the carrpiling agencies): This

infomation is fo:rrnu1ated for use by elements of the Deparbnent of Defense.
The United States of America in rio manner whatsoever expressly or :iny;:>lied
warrants, states, or intends said infomation to have any application, use or
viability by or to any person or persons outside the Deparbnent of Defense
nor any person or persons contracting with any instrumentality of the United
States of America and disclaims all liability for such use. Any person
utilizing this instruction who is not a military or civilian employee of the
United States of America should seek competent professional advice to verify
and assume respcnsibility for the suitability of this infomation to their
particular situation regardless of similarity to a cozrespondinq Deparbnent
of Defense or other gove:rn:ment situation.

Street: EAST SUPERIOR STREEI'
City: ALMA MI
Zipcode: 48801
Health Einergency Phone: 517-463-1164
Label Required IND: Y
Date Of Label Review: 12/31/1994
Status Code: C
MFG Label NO: NONE
Label Date: 12/31/1994
Origination Code: F
Eye Protection IND: YES
Skin Protection IND: YES
Signal Word: DAN3ER
Respiratory Protection IND: YES
Health Hazard: Slight
Contact Hazard: Slight
Fire Hazard: Severe
Reactivity Hazard: None
Hazard And Precautions: **TARGEI' ORGANS:SKIN, EYES, RESPlRAWRY SYSTEM, CNS**

ACO'IE-CENI'RAL NERVOUS SYSTEM DEPRESSION, PERIPHERAL NERVOUS SYSTEM
DEPRESSION, NARCOSIS, ASPHYXIATION, G/I DISTURBl\NCES, AND EYE & SKIN
IRRITATION. CHRONIC-DERMATITIS, PNEUMJNITIS, PU I.MJNARY EDEMA, & KIDNEY
DAMAGE. KEEP MNAY FROM ALL IGNITION WJURCES (E.G. HEAT, FLAME, SPARKS, STRON3
OXIDIZERS). BOND AND GROUND CONTAINER. S'IDRE IN SAFETY CONTAINERS. IN CASE OF
SPILL: ELIMINATE ALL SOURCES OF IGNITION. CONTAIN WITH EARTH EN DIKE OR
PEI'ROLEOM ABSORBENT MATERIAL. REM)VE WITH GROUNDED SUCTION PUMP W SALVAGE
CONTAINER. REMJVE ALL CONTAMllJATED MATERIALS.

I
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Untitled

=======================================================

=======================================================

=======================================================
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(CERCLA) , 0.01-0.09%.

=======================================================

=======================================================

Cage: 2R503
Name: TEXACO REFThlING AND MARKEI'ING INC
Address: 1111 RUSK ST
City: HOUSTON TX 77002-3310

=======================================================

Item Description Info:rnation
=======================================================

Cage: 2R503
Name: TEXACO REFThlING AND MARKEI'ING INC
Address: 1111 RUSK ST
City: HOUSTON TX 77002-3310
Phone: 713-650-5206

Preparer Co. when other than Responsible Party Co.

Contractor SurmiaJ:y

FSC: 9140
NIIN: 00-286-5295
MSDS Date: 12/08/1995
MSDS Nurn: CDYFD
Product ID: 26120 DIESEL 2 FUEL
MFN: 01
Responsible Party
Cage: 2R503
Name: TEXACO REFThlING & MARKEI'ING, INC
Box: 7812
City: UNIVERSAL CITY CA 91608
Info Phone NUmber: 914-838-7336/914-838-7204
Emergency Phone NUmber: 800-424-9300(~)/914-831-3400

Preparer 's Name: TEXACO INC
Review Ind.: Y
Published: Y

MSDS safety Info:rnation
=======================================================

=======================================================

=======================================================

TEXACO REFThlING & MARKETING, I -- 26120 DIESEL 2 FUEL

Item Name: DIESEL FUEL
Specification NUmber: A-A-52557
Type/Grade/Class: DF-2 GRADE
Unit of Issue: DR
Quantitative Expression: 00000000005GL
ill Container Qty: 5 GALLONS
Type of contedner .' CAN

Ingredients

Cas: 98-82-8
RTECS #: GR8575000
Name: CUMENE (SARA 313)

http://hazard.comlmsds2/f/95/cdyfd.html
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RTECS #: 1010360HC
Name: HYDRarREA.T/HYDROSULFURIZE PROD CONI'AINS HYDROCAREONS FROM DISTILALTION OF

CATALYTIC CRACKING (BICYCLIC, TRICYCLIC AROMATI)
% Wt: SEE #2
Other REC Limits: NONE RECOMMENDED
OSHA PEL: NOI' ESTABLISHED
AOGIH TLV: NOI' ESTABLISHED

LD50 Le50 Mixture: ORAL LD50 RAT 9.00ML/KG-PRACT NON-TOXIC
Route Of Entry Inds - Inhalation: YES
Skin: YES
Ingestion: NO
Carcinogenicity Inds - NTP: NO
!ARC: NO
OSHA: NO
Effects of Exposure: MAY CAUAES DIZZ,DR.arJS,SKIN IRRIT,EYE IRRIT.ASPIRATION HAZ

IF INGEST-CAN ENI'ER LUNGS/CAUSE I:M3.CONI'AINS MIDDLE DISTILLA'IES SHICH MAY
CAUSE CANe BASED ON ANIMAL DATA.ACUTE:EYE IRRIT,EXPERIENCED AS MILD
DISCOMFT,SLIGHT ExCESS REDNESS.SKIN:SEVE RE IRRIT W/PAIN,SEVERE EXCESS
REDNESS/SWELLIN3 W/CHEM BURNS,BLISTER FORM (SUPPL)

Explanation Of Carcinogenicity: PER MSDS:PROD &/OR COMPO CARC ACCORDING
TO:OI'HER & CA PROP 65. :CONI'AINS BENZENE (0.01-0.09%) -CARC.

Signs And Symptions Of Overexposure: EYE: IRRIT, MILD DISCOMFT, SLIGHT EXCESS
REDNESS. SKIN: SEVERE IRRIT, PAIN, SEVERE EXCESS REDNESS, SWELLIN3 W/CHEM
BURNS, BLISTER FORMATION, TISSUE DES'IRUCTION. INHAL:IRRIT

RTECS #: 1010885HC
Name: COMPLEX MI.XTORE OF HYDROCAREONS PRODUCED BY CRUDE OIL DISTILLATION,

C9-C20, 325-675F BOILING RANGE. (INCLUDES IN3RED #4)
% Wt: 100.00
Other REC Limits: NONE RECOMMENDED
OSHA PEL: NOI' ESTABLISHED
AOGIH TLV: NOI' ESI'ABLISHED

Untitled
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BRIX 001105

=======================================================

Cas: 71-43-2
RTECS #: CY1400000
Name: BENZENE (SARA 313) (CERCLA), 0.01-0.09%.
% Wt: SEE IN3
Other REC Limits: NONE RECOMMENDED
OSHA PEL: SEE 1910.1028
AOGIH TLV: 10 PPM; A2; 9596
EPA Rpt Qty: 10 LBS
ror Rpt Qty: 10 LES

=======================================================

% Wt: SEE IN3
Other REC Limits: NONE RECOMMENDED
OSHA PEL: S, 50 PPM
AOGIH TLV: S, 50 PPM; 9596
EPA Rpt Qty: 5000 LBS
ror Rpt Qty: 5000 LBS

Health Hazards D3.ta
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Respiratm:y Protection: AIRBORNE CONCEN SHOUlD BE KEPT 'IO LCJIJEST LEVELS
POSSIBLE.VAP/MIST/DUST GENERATED/PROD/IN3REDS OCCUPAT LIMITS EXCEED USE
APPROPR NIOSH/MSHA APPROV AIR PURIF/AIR SUPP RESP AFT AIRBORNE CONI'AM CONCEN
DEI'ERMINE.AIR SUPP RESP FOR CONTAM/OXY UNK

Ventilation: LOC EXHAU VENTI RECOMMENDED IF GENERATIN3 VAP/DUST/MIST.EXHAU
VENTI NOT AVAIL/INADEQUATE USEMSHA/NISOH APPROV RESP.

Protective Gloves: GIDVES RESIST 'IO CHEM & PETRO DISTILIATS
Eye Protection: SAF GLASSES,CHEM TYP GOGG,FACESHIELD.
Other Protective Equi];Xllent: EYEJi\1ASH/SAF SHOIJER AVAIL WHERE PROD HNDL/USE. PRO

NOSE/THROAT, DIZZ, DRCJlJS, EUPHORIA,ross OF
CooRDINI'ATION, DISORIENTATION, HEAD, NAU, VOMIT,UNCONSC, ASPHYXIATION.IN3EST :ADB
DISCOMFT,NAU,DIARR,ASPIRATION-LUNG IM3.

Medical Cond Aggravated By Exposure: SKIN CONI'ACT MAY AGGRAVATE EXISTIN3
DERMI'ITIS (SKIN CONDITON) .

First Aid: EYE:IMMED FLUSH W/PLENTY OF WATER FOR @LEAST 15MINS.HOLD EYELIDS
APART.GET MED ATIN. SKIN: IMMED REMOVE CONTAM CLOI'H/SHOES. SFEI'Y SHOIJER FLUSH
WELL W/W AMTS OF RTJNNIN:j WATER FOR @LEAST 15MINS.DONI' NEIJTRlILIZE W/CHEM
AGENTS.GET MED ATIN IMMED.I N3EST:CONSC/CAN SWALLCJIJ GIVE 2 GLASSES OF
WATER(160Z) .DONT ThIDUCE VOMIT.VOMIT OCCURS GIVE FLUIDS AGAIN.SEE MED
PERSONNEL REFER 'IO VOMIT. INHAL:MOIlE 'IO FRESH(SUP)

Spill Release Procedures: VENTI AREA.AVOID BREATH VAP. WEAR APPRO PPE INCLUDE
APPROP RESP PROT.COI'NAIN SPILL IF POSSIBLE.WIPE UP/ABSORB ON SUITABLE MATL
& SHOVEL UP.PREVENT ENTRY INTO SEWERS/WATERWAYS.AOVI DSKIN/EYE/CLOI'H
CONl'ACT.>100000LBS SPILL REPORT UNLESS PEIRO EXEMPI'ION.

Neutralizing Agent: NONE SPECIFIED BY MANUFACI'ORER.
Waste Disposal Methods: PROD AS PRESENTLY CONSITOTED HAS RCRA ClASSIFICATION OF

BENZENE 'IOXICITY/IGN.DISCARD IN PRESENT FORM WYOLD HAVE HAZ WASTE
#:D018,DOOl.USER RESPONSIBILITY 'IO DEI'ERMINE @DISPO TIME WHETHER PROD MEETS
RCRA HAZ WASTE DUE 'IO MIX/TRANSFORM/PROCES S/ETC.

Handling And Storage Precautions: S'IDRE NNAY FROM HEAT/OPEN FLAME.PERIODS OF
EXPO 'IO HIGH TEMPS SHOUlD BE MIN.WATER CONI'AIN SHOUlD BE AVOIDED.

Other Precautions: COMBUST LIQ/VAP.USE ONLY AS FUEL.

Flash Point Method: CC
Flash Point Text: 125F,52C
Autoignition Temp Text: 500F
Lower Limits: 0.5
upper Limits: 4.1
Extinguishing Media: USE WATERSPRAY, DRY OiEMICAL,FOAM OR CARBON DIOXIDE 'IO

EXTIN3UISH FLAMES.USE WATERSPRAY 'IO COOL FIRE-EXPO CNThIRS.
Fire Fighting Procedures: WEAR SPEC CHEM PROT CLOI'H/+PRESSURE SCBA.APPROACH

FIRE FROM URVIND TO AVOID HAZ VAP/'IOXIC DECOMPO PROD.DECONrAM/DISCARD ANY
CLOI'H THAT MAY CONI'AIN CHEM RESIDUES

Unusual Fire/Explosion Hazard: NONE

Page 3 of7
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=======================================================

=======================================================
Handling and Disposal

=======================================================

=======================================================
Fire and Explosion Hazard Infornation

=======================================================

=======================================================
Control Measures
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CLOIH-COVERALL,IAB COATS.HNDLG LG QUANI' IMPERV SUITS,GLOVES,RUBB EOOTS.
Work HYgienic Practices: DISCARD/DECONI'AM CLOIH/SHOES BEF

REUSE-WASH/DRYCLEAN(EFFECTIVE) .ThJFORM DRYCLEAN PERSON OF POT HAZ OF SOAK
MATL.

SUpplemental Safety and Health: BEALTH:POSSIBLE TISSUE
DESTRUcrION. PROL/REP/WIDESPREAD RESULT IN ABSORPT OF POT HARMFUL
AMI'S.INHAL:VAPlMIST IRRIT NJSE/THROAT.ASPHYXIATION MAY RESULT.PROL/REP ABORPT
OF POT HARMFUL AMI'S.INGEST:>SEI7ERAL MOUTHFULS ABD DISCOMFT,ANU,DIABR,ASPIR
ATION-LUNG J:M3. 1STAID:AIR.GIVE ART RESP/OXY AS NEEDED.GET MED ATIN IMMED.

=======================================================

=======================================================

=======================================================
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=======================================================

=======================================================

=======================================================

-=======================================================
=======================================================

=======================================================

=======================================================
=======================================================
Regulatoxy Info:onation
=======================================================
=======================================================
MSDS Transport Info:onation
=======================================================

=======================================================

Ecological Info:onation

HCC: F4
B.P. Text: 650F,343C
M.P/F.P Text: NA
Vapor Pres: <10MM
Vapor Density: M/DEIERMIN
Spec Gravity: 0.8521
PH: NA
Viscosity: 3 CST @37.7C
Appearance and Odor: BRIGHT AND CLEAR LQUID(TAX EXEMPI' DIESELS-PALE RED

LIQUID) ,PETROLEUM ODOR

Toxicological Info:onation

Reactivity Data

physical/Chemical Properties

Stability Condition To Avoid: MATL REACI'S VIOLENrLY W/HEAT.
Materials To Avoid: STRONG OXIDIZERS.
Hazardous Decorrposd.t.Lon Products: 'IOXIe LEVELS OF CARBON MONOXIDE,CARBON

DIOXIDE, IRRIT ALDEHYDES & KEIDNES.
Hazardous Polymerization Indicator: NJ

=======================================================

Other Info:onation

Transportation Info:onation

Responsible Party Cage: 2R503
Trans ID NO: 66912
Product ID: 26120 DIESEL 2 FUEL
MSDS Prepared Date: 12/08/1995

Untitled
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Review Date: 07/03/1997
MFN: 1
Tech Entry NOS Shipping Nn: FUEL OIL
Net Unit Weight: 35.5 LBS
J:.fultip1e KIT Number: 0
Review IND: Y
Unit Of Issue: DR
Container QrY: 5 GALLONS
Type Of Container: CAN
Additional Data: PER MSDS:IXYI':FUEL OIL,COMBUST LIQ,NA1993,PKG

III; IMDG/IClIO/TDG:NOT EVALUATED.
=======================================================

=======================================================

=======================================================
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FUEL OIL
2, 4, 5 OR 6)

FLAMMABLE LIQUID, N.O.S. 0

=======================================================
Detail IXYI' Infonnation

=======================================================
Detail JM) Infonnation

=======================================================
Detail IATA Infonnation

JM) PSN Code: RIA
JM) Proper Shipping Name:
IMDG Page Number: 3345
UN Number: 1993
UN Hazard Class: 3.3
JM) Packaging Group: III
SUbsidiary Risk Label: ­
EMS Number: 3-07
MED First Aid Guide NOM: T

IXYI' PSN Code: GOD
Symbols: D
IXYI' Proper Shipping Name:
IXYI' PSN Modifier: (NO.1,
Hazard Class: 3
UN ID Nurn: NAl993
IXYI' Packaging Group: III
Label: FLAMMABLE LIQUID
Special Provision: B1
Non Bulk Pack: 203
Bulk Pack: 242
Max Qty Pass: 60 L
Max Qty Cargo: 220 L
Vessel Stow Reg: A

IATA PSN CA
IATA UN ID Nurn: 1993
IATA Proper Shippirig Name: FLAMMABLE LIQUID, N. O. S. *
IATA UN Class: 3
IATA Label: FLAMMABLE LIQUID
UN Packing Group: III
Packing Note Passenger: 309
Max Quant Pass: 60L
Max Quant Cargo: 220L

UntitledI
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Disclaimer (provided with this inforrration by the compiling agencies): This
inforrration is formulated for use by elements of the Department of Defense.
The United States of America in no manner whatsoever expressly or implied
warrants, states, or intends said inforrration to have any application, use or
viability by or to any person or persons outside the Department of Defense

Product ID: 26120 DIESEL 2 FUEL
cage: 2R503
Carrpany Name: TEXACO REFINTIiR3 AND MARKErING INC
Street: 1111 RUSK ST
City: HOUSI'ON TX
Zipcode: 77002-3310
Health Emergency Phone: 800-424-9300(CHEMTREC)/914-831-3400
Label Required IND: Y
Date Of Label Review: 07/03/1997
Status Code: C
Label Date: 07/03/1997
Origination Code: G
Chronic Hazard IND: Y
Eye Protection IND: YES
Skin Protection IND: YES
Signal Word: WARNING
Respiratory Protection IND: YES
Health Hazard: Moderate
Contact Hazard: Slight
Fire Hazard: Moderate
Reactivity Hazard: None
Hazard And Precautions: REIID/UNDERSTAND MSDS BEF HNDLG/DISPO

PROD.DIZZ,DRCM1S,SKIN/EYE IRRIT.ASPIRATION HAZ-LUNG I"M3.COMBUST LIQ/VAP.USE
ONLY AS FUEL.ATIN:CONrAINS MIDDLE DISTILLATES WHICH MAY CAUSE CANe BASED ON
ANIMAL DATA.1STAID:EYE:IMMED FLUSH W/PLENrY OF WATER FOR @LEAST 15MINS.HOill
EYELIDS APART. GEl' Mill ATIN. SKIN: IMMED REMJVE CONrAM CLOI'H/SHOES. SFEIT'Y SHCWER
FLUSH WELL W/LG AMI'S OF RUNNING WATER FOR @LEAST 15MINS.lXlNT NEUTRALIZE
W/CHEM AGENTS.GEl' Mill ATIN IMMED.INGEST:CONSC/CAN SWAI..J.J:JtJ GIVE 2 GL ASSES OF
WATER(160Z) .roNT INDUCE VOMIT.VOMIT OCCURS GIVE FLUIDS AGAIN.SEE MED
PERSONNEL REFER 'IO VOMIT. INHAL:MOVE 'IO FRESH AIR. GIVE ART RESP/OXY .GEl' Mill
ATIN IMMED. -

=======================================================

=======================================================

Page6of7
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FLAMMABLE LIQUIDS, N. O. S .

=======================================================

Packaging Note Cargo: 310

Detail AFI Inforrration

=======================================================
HAZCOM Label

=======================================================

AFI PSN CA
AFI Symbols: *
AFI Proper Shipping Name:
AFI Hazard Class: 3
AFI UN ID NOM: UN1993
AFI Packing Group: III
Special Provisions: P5
Back Pack Reference: A7.3

http://hazard.comlmsds2lf/95/cdyfd.html
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nor any person or persons contracting with any instrumentality of the United
States of America and disclaims all liability for such use. Any person
utilizing this instruction who is not a military or civilian. eITiployee of the
United States of America should seek corrpetent professional advice to verify
and assume responsibility for the suitability of this infm:mation to their
particular situation regardless of similarity to a corr-espondiriq Department
of Defense or other gove:mment situation.
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LD50 Le50 Mixture: NONE SPECIFIED BY MANUFACI'ORER.
Route Of Ent:ry Inds - Inhalation: YES
Skin: YES
Ingestion: YES
carcinogenicity Iuds - NTP: NO
IARC: NO
OSHA: NO
Effects of Exposure: ACUTE: ALTHOUGH THERE ARE NO CONSISTENT PRIMARY ROUTES OF

ENTRY, THE PRorocr MAY CAUSE MILD DERMITITIS UPON PROLClIDED CONTACT AND IS
EXPECI'ED TO BE AN EYE AND LUN3 IRRITANl'.

Explanation Of carcinogenicity: NOT RELEVANT.
Signs And Syrnptions Of Overexposure: SEE HEALTH HAZARDS.
Medical Cond Aggravated By Exposure: ANY EXISTJ:N3 SKIN, EYE, OR LUN3 IRRITATION

MAY BE AGGRAVATED BY DIRECT CONTACT.
First Aid: EYE CONTACT: FLUSH IMMEDIATELY WITH WATER FOR AT LEAST 15 MINUTES

=======================================================

=======================================================

=======================================================
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-- 8800 MONOLEC ULTRA EKGThlE OIL
=======================================================
LUBRICATION EKGINEERS INC

Ingredients
=======================================================

=======================================================

=======================================================

=======================================================

Contractor SurrnBry

FSC: 9150
MSDS Date: 07/27/1994
MSDS Num: CGBND
LIIN: 00N081784
Product ID: 8800 MJNOLEC ULTRA EKGThlE OIL
MFN: 01
Responsible Party
cage: 08171
Name: LUBRICATION EKGINEERS INC
Address: 3851 AIRPORT FREEWAY
City: FORT WJRTH TX 76111
Info Phone NUmber: 817-834-6321
Einergency Phone NUmber: 817-834-6321
Proprietary Ind: Y
Published: Y

cage: 08171
Name: LUBRICATION EKGINEERS INC
Address: 385 AIRPORT FREEWAY
Box: 7128
City: FORT WJRTH TX 76111
Phone: 817-834-6321

MSDS Safety Infonnation

Name: *** PROPRIErARY ***

Health Hazards Data

UntitledI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I http://hazard.com/msds2/f/94/cgbnd.html

Confidential Business InfOl mation



=======================================================

=======================================================

=======================================================

=======================================================
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BRIX 001112
=======================================================
Reactivity Data
=======================================================

Control Measures

Physical/Chemical Properties

Respiratory Protection: USUALLY Nor NEEDED IN OPEN, UNCONFJNED AREAS. NIOSH
APPROVED RESPIRA'IOR APPROPRIATE FOR EXPOSURE OF CONCERN (FP N) .

Ventilation: USUALLY Nor NEEDED IN OPEN, UNCONFJNED AREAS.
Protective Gloves: PROTECTIVE NElJPRENE OR PLASTIC GLOVES.
Eye Protection: ANSI APPRVD CHEM WJRKERS GOGGLES (FP N) .
Other Protective Equipment: ANSI APPRVD EYE WASH & DELUGE SHOWER (FP N) .
Work Hygienic Practices: WASH 'IHOROUGHLY AFTER HANDLING.
Supplemental safety and Health: NONE SPECIFIED BY MANOFACI'ORER.

=======================================================

Fire and Explosion Hazard Inforrration

Flash Point Method: cae
Flash Point Text: 4l0F,2l0C
Extinguishing Media: FOAM, DRY CHEMICL, WATER FCG, OR CARBON DIOXIDE.
Fire Fighting Procedures: USE NIOSH APPROVED SCBA & FULL PROTECTIVE

EQUIPMENI' (FP N). IX) Nor DIRECT SOLID STREAM OF WATER IN'IO FIRE. TREAT AS A
PErROLEUM OIL FIRE.

Unusual Fire/Explosion Hazard: NONE.

=======================================================

=======================================================

Spill Release Procedures: REMJVE ALL SOURCES OF IGNITION. TREAT AS A PEI'ROLEUM
OIL SPILL.

Neutralizing Agent: NONE SPECIFIED BY MANOFACTORER.
Waste Disposal Methods: INCINERATE WHERE PERMITTED UNDER FEDERAL, STATE, AND

LOCAL LNNS. USED PErROLEUM PRODUCTS MAY BE RECYCLED THROUGH RE-REFINING
PROCESSES.

Handling And Storage Precautions: ClDSE CONTAINERS WHEN Nor USE. KEEP NNAY FROM
HEAT, SPARKS, OPEN FLAMES, AND STRQN} OXIDANTS.

Other Precautions: AVOID EYE CONTACT AND PROLON3ED SKIN CONTACT. AVOIDBREA'IHING
OIL MISTS.

=======================================================
Handling and Disposal

UNrIL IRRITATION SUBSIDES. SKIN CONI'ACT: WASH AFFECTED SKIN WI'IH MILD SOAP
AND WATER. INGESTION: IX) Nor INDUCE VOMITING. CONTACT PHYSICIAN. INHALATION:
REMJVE 'IO FRESH AIR. I F Nor BREA'IHING, GIVE ARTIFICIAL RESPIRATION. CONTACT
PHYSICIAN.

B.P. Text: >500F,>260C
Vapor Pres: <5 @ 60F
Vapor Density: >1
Spec Gravity: 0.88 (H*20=1)
PH: 6-8 .
Evaporation Rate & Reference: Nor KNa\lN
Solubility in Water: NEGLIGIBLE
Appearance and Odor: RED LUBRICANT, LUBE OIL OIXlR.
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=======================================================

=======================================================

=======================================================

=======================================================

4/19/01 11:48 AM

=======================================================

=======================================================
HAZCOM Label
=======================================================
=======================================================
Other In£ormation
=======================================================

Regulatory In£ormation
=======================================================

MSDS Transport Information
=======================================================

Ecological In£ormation
=======================================================

=======================================================
Toxicological In£ormation

stability Indicator: YES
Stability Condition To Avoid: OJNI'ACI' WITH NUCLEAR RADIATION AND STRONG

OXIDIZIN3 MATERIAlS.
Materials To Avoid: STRONG OXIDIZIN3 MATERIALS.
Hazardous Decomposition Products: DENSE SMOKE; OXIDES OF C, S, M3, N, P, ZN, B

AND CA; HYDROOEN SULFIDE.
Hazardous Polymerization Indicator: NO
Conditions To Avoid Polymerization: NOT RELEVANT.

Product ID: 8800 :rxBJNOLEC ULTRA ENGINE OIL
cage: 08171
Company Name: LUBRICATION ENGINEERS INC
Street: 385 AIRPORT FREEWAY
PO Box: 7128
City: FORT WJRTH TX
Zipcode: 76111
Health El:nergency Phone: 817-834-6321
Label Required IND: Y
Date Of Label Review: 01/06/1998
Status Code: C
Label Date: 01/06/1998
Origination Code: G
Eye Protection IND: YES
Skin Protection IND: YES
Signal Word: CAUI'ION
Respiratory Protection IND: YES
Health Hazard: None
Contact Hazard: Slight
.Fire Hazard: Slight
Reactivity Hazard: None
Hazard And Precautions: ACOTE: ALTHOUGH THERE ARE NO CONSISTENT PRIMARY ROUTES

OF ENTRY, THE PRODUer MAY CAUSE MILD DERMITITIS UPON PROLONGED CONI'ACT AND IS
EXPECTED 'IO BE AN EYE AND LUNG IRRITANI'. CHRONIC: NONE LISTED BY
MANOFACI'ORER.

UntitledI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I hup:llhazard.comlmsds2/f/94/cgbnd.html SRIX 001113 Page 3 of 4

Confidential Business Information



Disclaimer (provided with this information by the compiling agencies): This
information is fo:mrulated for use by elements of the Department of Defense.
The United States of America in no manner whatsoever expressly or illIplied
wa=ants, states, or intends said information to have any application, use or
viability by or to any person or persons outside the Department of Defense
nor any person or persons contracting with any instrumentality of the United
States of America and disclaims all liability for such use. Any person
utilizing this instruction who is not a military or civilian employee of the
United States of America should seek competent professional advice to verify
and assume responsibility for the suitability of this information to their
particular situation regardless of similarity to a ccrrespondinq Department
of Defense or other government situation.

UntitledI
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Material Safety Data Sheet

PAH Contaminated soil
17974

**** SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ****

MSDS Name: PAH Contaminated Soil
Catalog Numbers:

SRS103 100, SRS103100
Synonyms:

API separator sludge
Company Identification: Fisher Scientific

1 Reagent Lane
Fairlawn, NJ 07410

For information, call: 201-796-7100
Emergency NUmber: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

**** SEcrION 2 - COMPOSITION, rnFORMATION ON lliGREDIEN'I'S ****

+----------------+--------------------------------------+----------+-----------+
CAS# Chemical Name % ErnECS#

50-32-8 Benzo(a)pyrene 0-2 200-028-5

56-55-3 l,Z-Benzanthracene 0-2 200-280-6

83-32-9 Acenaphthene 0-2 201-469-6

85-01-8 Phenanthrene 0-2 201-581-5

86-73-7 Fluorene 0-2 201-695-5

87-86-5 Pentachlorophenol 0-2 201-778-6

91-20-3 Naphthalene 0-2 202-049-5

91-57-6 2-rnethylnaphthalene 0-2 202-078-3

120-12-7 Anthracene 0-2 204-371-1

129-00-0 pyrene 0-2 204-927-3

132-64-9 Dibenzofuran 0-2 205-071-3

4/19/01 11:49 AM

I
205-99-2 Benzo (b) fluoranthene

206-44-0 Fluoranthene

0-2

0-2

205-911-9

205-912-4

I
I
I
I
I
I
I

208-96-8 Acenaphthylene 0-2 205-917-1

218-01-9 l,2-benzphenanthrene 0-2 205-923-4

Not available Soil 78-99 unlisted
+----------------+------------------------------------- -+--- -- --- --+- -- -- -- --- -+

**** SECTION 3 - HAZARDS IDENTIFICATION ****

EMERGENCY OVERVIEW
Appearance: not available.
Caution! Causes skin irritation. Causes eye irritation. May cause
allergic skin reaction. Causes digestive tract irritation. May cause
digestive tract irritation with nausea, vomiting, and diarrhea. May
cause cancer based on animal studies.
Target Organs: None.

Potential Health Effects
Eye,

May cause eye irritation.
Skin,

May cause skin irritation. May cause skin sensitization, an allergic
reaction, which becomes evident upon re-exposure to this material.

Ingestion:
May cause gastrointestinal irritation with nausea, vomiting and
diarrhea.

hi tp:/!www.flshersci.ca/msds.nsf/96cb2019dad 1311a85256670001d92b9/e2c 1928e23c 1acd2BS25 66ft OOOa7eaf?OpenDocument
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Material Safety Data Sheet

Naphthalene can cause cataracts, optical neuritis, and cornea
injuries. Ingestion of large quantities may cause severe hemolytic
anemia and

Inhalation:
Causes respiratory tract irritation. May cause effects similar to
those described for ingestion.

Chronic:
May cause cancer according to animal studies. Prolonged exposure to
respirable crystalline quartz may cause delayed lung injury/fibrosis
(silicosis) .

**** SECTION 4 - FIRST AID MEASURES ****

Eyes:
Inunediately flush eyes with plenty of water for at least 15 minutes,
occasionally lifting the upper and lower eyelids. Get medical aid.

skin:
Immediately flush skin with plenty of soap and water for at least 15
minutes while removing contaminated clothing and shoes. Get medical
aid if irritation develops or persists.

Ingestion:
If victim is conscious and alert, give 2-4 cupfuls of milk or water.
Never give anything by mouth to an unconscious person. Get medical
aid.

Inhalation:
Remove from exposure to fresh air inunediately. If not breathing,
give artificial respiration. If breathing is difficult, give oxygen.
Get medical aid.

Notes to Physician:
Treat symptomatically and

**** SECTION 5 - FIRE FIGHTING MEASURES ****

General Information:
As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear.

Extinguishing Media:
For small fires, use dry chemical, carbon dioxide, water spray or
alcohol-resistant foam.

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES ****

General Information: Use proper personal protective equipment as indicated
in section 8.

Spills/Leaks :
Vacuum or sweep up material and place into a suitable disposal
container. Avoid generating dusty conditions.

**** SECTION 7 - HANDLING and STORAGE ****

Handling:
Wash hands before eating. Use with adequate ventilation. Avoid
contact with skin and eyes. Keep container tightly closed. Avoid
ingestion and inhalation.

Storage:
Store in a cool, dry place.

**** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION ****

Engineering Controls:
Use adequate ventilation to keep airborne concentrations low.

Exposure Limits
+--------------------+-------------------+-------------------+-----------------+

Chemical Narne ACGIH NIOSH OSHA - Final PELs

4/19/01 11:49 AM

1
1

Benzo (a) pyrene as benzene
solubles: 0.2
mg/m3 (listed

under ** no name
**) .

none listed benzene soluble
fraction: 0.2

mg/m3 1WA
(includes

anthracene, BaP,
phenanthrene,
acridine,

chz'ysene , and
pyxene) (listed

BRIX 001116
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I Material Safety Data Sheet 4/19/01 11:49 AM

I
under ** no

name **).

-------------------- ------------------- ------------------- -----------------
1,2-Benzanthracene none listed none listed none listed

-------------------- ------------------- ------------------- -----------------

-------------------- -------------------
Phenanthrene as benzene

solubles: 0.2
rng/rn3 (listed

under ** no name
**) •

none listed benzene soluble
fraction: 0.2

mg/m3 'IWA
(includes

anthracene, BaP,
phenanthrene,
acridine,

chrysene, and
pyrene) (listed

under ** no
name **) .

none listednone listednone listedAcenaphthene

I
I
I

I
I
I

Fluorene none listed

pentachlorophenol 0.5 mg/m3; skin ­
potential for
cutaneous
absorption

Naphthalene 10 ppm; 15 ppm
STEL; skin ­

potential for
cutaneous
absorption

none listed

0.5 mg/m3 'IWA
2.5 mg/m3 IDLlI

10 ppm 'IWA; 50
mg/m3 'IWA 250

ppm IDLlI

none listed

0.5 rng/m3 'IWA

10 ppm 'IWA; 50
rng/m3 'IWA

none listed benzene soluble
fraction: 0.2

rng/m3 'IWA
(includes

anthracene, BaP,
phenanthrene,
acridine,
chzysene, and

pyrene) (listed
under ** no

name **) •

I
I
I

2-methylnaphthalene none listed

Anthracene as benzene
solubles: 0.2
mg/m3 (listed

under * * no name
**) •

none listed none listed

I
I
I

Pyrene as benzene
solubles: 0.2
mg/rn3 (listed

under ** no name
**) .

Dibenzofuran none listed

none listed benzene soluble
fraction: 0.2

rng/m3 'IWA
(includes

anthracene, BaP,
phenanthrene,
acridine,
chrysene, and

pyrene) (listed
under ** no

name **).

none listed none listed

I
Benzo(b)fluoranthen none listed none listed none listed
e

Fluoranthene none listed none listed none listed

I
I
I

Acenaphthylene none listed

1,2-benzphenanthren as benzene
e solubles: 0.2

mg/rn3 (listed
under ** no name

**) •

none listed none listed

none listed benzene soluble
fraction: 0.2

mg/m3 'IWA
(includes

anthracene, BaP,
phenanthrene,
acridine,
chryaene , and

pyrene) (listed
under ** no

name **).

BRIX 001117
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Material Safety Data Sheet

+--------------------+-------------------+-------------------+-----------------+
OSHA Vacated PELs:

Benzo(a)pyrene:
benzene soluble fraction: 0.2 mg/m3 TWA (anthracene, BaP,
phenathrene, acridine, (listed under ** no name **)

1/2-Benzanthracene:
No OSHA. Vacated PELs are listed for this chemical.

Acenaphthene:
No OSHA. Vacated PELs are listed for this chemical.

Phenanthrene:
benzene soluble fraction: 0.2 mg/m3 'IWA (anthracene, BaP,
phenathrene, acridine, (listed under ** no name **)
Fluorene:

No OSHA. Vacated PELs are listed for this chemical.
Pentachlorophenol:
0.5 mg/m3 'IWA
Naphthalene:
10 ppm TWA; 50 rng/rn3 TWA

2-rnethylnaphthalene:
No OSHA Vacated PELs are listed for this chemical.

Anthracene:
benzene soluble fraction: 0.2 mg/m3 'IWA (anthracene, BaP,
phenathrene, acridine, (listed under ** no name **)
Pyrene:
benzene soluble fraction: 0.2 mg/m3 'IWA (anthracene, BaP,
phenatihrene , acridine, (listed under ** no name **)
Dibenzofuran :

No OSHA Vacated PELs are listed for this chemical.
Benzo (b) fluoranthene:

No OSHA Vacated PELs are listed for this chemical.
Fluoranthene:

No OSHA Vacated PELs are listed for this chemical.
Acenaphthylene:

No OSHA Vacated PELs are listed for this chemical.
1,2-benzphenanthrene:
benzene soluble fraction: 0.2 mg/m3 'lWA (anthracene, BaP,

phenathrene, acridine, (listed under ** no name **)

Personal Protective Equipment

Eyes:
Wear appropriate protective eyeglasses or chemical
safety goggles as described by OSHA's eye and face
protection regulations in 29 CPR 1910.133 or European
standard EN166.

Skin:
Wear appropriate gloves to prevent skin exposure.

Clothing:
Wear appropriate protective clothing to prevent skin
exposure.

Respirators:
Follow the OSHA respirator regulations found in 29CFR

1910.134 or European Standard EN' 149. Always use a
mOSH or European Standard EN 149 approved respirator

when necessary.

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES ****

4119/01 1l:49 AM

I
I
I
I

Physical State:
Appearance:
Odor:
pH:
Vapor Pressure:
Vapor Density:
Evaporation Rate:
Viscosity:
Boiling Point:
Freezing/Melting Point:
Autoignition Temperature:
Flash Point:
NFPA Rating:
Explosion Limits, Lower:

Upper:
Decomposition Temperature:
Solubility:
Specific Gravity/Density:

Solid
not available
None reported
Not available.
Not applicable.
Not available.
Not applicable.
Not applicable.
Not available.
Not available.
Not applicable.
Not applicable.
Not published.
Not available.

Not available.
Not available.
Insoluble in water.
Not available.

BRIX001118
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I Material Safety DataSheet 4/19/01 11:49 AM

I
Molecular Formula: Mixture
Molecular Weight: 0

**** SECTION 10 - STABILITY AND REACTIVITY ****

**** SECTION 11 - TOXICOLOOlCAL INFORMATION ****

Chemical Stability:
stable under normal temperatures and pressures.

Conditions to Avoid:
High temperatures.

Incompatibilities with other Materials:
None reported.

Hazardous Decomposition Products:
No data available.

Hazardous Polymerization: Has not been reported.

BRIX 001119

3180

(listed as
**)

Benzene solubles: Al-confirmed human carcinogen
occupational carcinogen (listed as ** undefined
Select carcinogen (listed as ** undefined **l.
Group 3 carcinogen

RTECS#:
CAS# 50-32-8: DJ3675000
CAS# 56-55-3: CV9275000
CAS# 83-32-9: AB1000000
CAS# 85-01-8: SF7175000
CAS# 86-73-7: LL5670000
CAS# 87-86-5: SM6300000
CAS# 91-20-3: QJ0525000
CAS# 91-57-6: QJ9635000
CAS# 120-12-7: CA9350000
CAS# 129-00-0: UR2450000
CAS# 132-64-9: HP4430000
CAS# 205-99-2: CUl400000
CAS# 206-44-0: LL4025000
CAS# 208-96-8: AB1254000
CAS# 218-01-9: GC0700000

LD50/LC50:
Not available.
Not available.
Not available.
CAS# 85-01-8: Oral, mouse: LDSO = 700 mg/kg.
CAS# 86-73-7.
CAS# 87-86-5: Inhalation, mouse: LeSO =225 rng/m3; Inhalation, rat:
LeSO =355 rngjm3; Oral, mouse: LDSO = 117 mg/kg; Oral, rat: LOSO = 27
mg/kg; Skin, rat: LD50 = 96 mg/kg.
CAS# 91-20-3: Oral, mouse: LOSO = 533 mg/kg; Oral, rat: LOSO = 490
mg/kg; Skin, rabbit: LD50 = >20 gm/kg; skin, rat: LD50 = >2500 mg/kg.
CAS# 91-57-6: Oral, mouse: L050 = 1279 mg/kg; Oral, rat: LDSO = 1630
mg/kg.
CAS# 120-12-7.
CAS# 129-00-0: Inhalation, rat: LeSO =170 mg/mG; Oral, mouse: LOSO

800 mg/kg; Oral, rat: LD50 = 2700 mg/kg.
CAS# 132-64-9.

CAS!, 205-99-2.
CAS# 206-44-0: Oral, rat: LOSO = 2 gm/kg; Skin, rabbit: LDSO
mg/kg.
CAS# 208-96-8.
CAS# 218-01-9.

carcinogenicity:
Benzo(a)pyrene -

ACGIH: A2 - suspected human carcinogen
california: carcinogen: initial date 7/1/87

mOSH: occupational carcinogen (listed as ** undefined **)
NTP: SUspect carcinogen

OSHA.: Possible Select carcinogen
IARC: Group 2A carcinogen

1,2-Benzanthracene -
ACGIH: A2 - suspected human carcinogen

california: carcinogen; initial date 7/1/87
NTP: SUspect carcinogen

OSHA.: Possible Select carcinogen
IARC: Group 2A carcinogen

Acenaphthene -
Not listed by ACGIH, IARC, mOSH, NTP, or OSHA.

Phenanthrene -
ACGIH:
mOSH:

OSHA:
IARC:

Fluorene -I
I
I

I

I
I
I

I
I

I
I

I

I
I

I
I
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Material Safely Data Sheet 4/19/0J 11:49 AM

IARe: Group 3 carcinogen
pentachlorophenol -

ACGIH: A3 - Animal Carcinogen
California: carcinogen; initial date 1/1/90

Naphthalene -
AOGIH: A4 - Not Classifiable as a Human Carcinogen

2-methylnaphthalene -
Not listed by ACGIH, IARe, NIOSH, NTP, or OSHA.

Anthracene -
AOGIH: Benzene solubles: AI-confirmed human carcinogen (listed as
NIOSH: occupational carcinogen (listed as ** undefined **)

OSHA: Select carcinogen (listed as ** undefined **).
IARC: Group 3 carcinogen

Pyrene -
ACGIH: Benzene solubles: Al-confirrned human carcinogen (listed as
mOSH: occupational carcinogen (listed as ** undefined **)

OSHA: Select carcinogen (listed as ** undefined **) .
!ARC: Group 3 carcinogen

Dibenzofuran -
Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.

Benzo{b)fluoranthene -
ACGIH: A2 - suspected human carcinogen

California: carcinogen; initial date 7/1/87
NTP: suspect carcinogen

OSHA: possible Select carcinogen
IARC: Group 2B carcinogen

Fluoranthene -
IARC: Group 3 carcinogen

Acenaphthylene -
Not listed by ACGIH, IARC, maSH, NTP, or OSHA.

l,2-benzphenanthrene -
ACGIH: A3 - Animal Carcinogen

California: carcinogen; initial date 1/1/90
maSH: occupational carcinogen (listed as ** undefined **)

OSHA: Select carcinogen (listed as ** undefined **).
IARC: Group 3 carcinogen

**** SECTION 12 - ECOLOGICAL INFORMATION ****

**** SECTION 13 - DISPOSAL CONSIDERATIONS ****

Chemical waste generators must determine whether a discarded chemical is classif
as a hazardous waste.
US EPA guidelines for the classification determination are listed in 40 CPR Part
Additionally, waste generators must consult state and local hazardous waste regu
ensure complete and accurate classification.
RCRA P-Series: None listed.
RCRA U-Series: CAS# 50-32-8: waste number U022. CAS#
56-55-3: waste number U018. CAS# 91-20-3: waste number
0165. CAS# 206-44-0: waste number U120. CAS# 218-01-9:
waste number U050.

**** SECTION 14 - TRANSPORT INFORMATION ****

US DOT
No information available

Canadian TOO
No information available.

**** SECTION 15 - REGULATORY INFORMATION ****

I
I
I
I

US FEDERAL
TSCA

CAS# 50-32-8 is listed on the TSCA inventory.
CAS# 56-55-3 is listed on the TSCA inventory.
CAS# 83-32-9 is listed on the TSCA inventory.
CAS# 85-01-8 is listed on the TSCA inventory.
CAS# 86-73-7 is listed on the TSCA inventory.
CAS# 87-86-5 is listed on the TSCA inventory.
CAS# 91-20-3 is listed on the TSCA inventory.
CAS# 91-57-6 is listed on the TSCA inventory.
CAS# 120-12-7 is listed on the TSCA inventory.
CAS# 129-00-0 is listed on the TSCA inventory.
CAS# 132-64-9 is listed on the TSCA inventory.

http://www.fisherscLcalmsds.nsf/96cb2019dadI31108525 6670001d92b9/e2c1928e23c 1acd2852566fl OOOu7eaf?OpenDocument
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I Material Safety Data Sheet 4/19/01 11:49 AM

BRIX 001121

a Hazardous Substance under the CWA.
a Hazardous Substance under the CWA.
a Priority Pollutant under the Clean Water

listed as
listed as
listed as

CAS# 205-99-2 is not listed on the TSCA inventory.
It is for research and development use only.
CAS# 206-44-0 is listed on the TSCA inventory.
CAS# 208-96-8 is listed on the TECA inventory.
CAS# 218-01-9 is listed on the TSCA inventory.

Health & Safety Reporting List
CAS# 91-20-3: Effective Date: June 1, 1987; Sunset Date: June 1, 1997
CAS# 129-00-0: Effective Date: June 1, 1987; SUnset Date: June 1, 1997

Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.

section 12b
None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.

SARA
section 302 (RQ)

CAS# 50-32-8: final RQ = 1 pound (0.454 kg)
CAS# 56-55-3: final RQ 10 pounds (4.54 kg)
CAS# 83-32-9: final RQ 100 pounds (45.4 kg)
CAS# 85-01-8: final RQ 5000 pounds (2270 kg)
CAS# 86-73-7: final RQ =5000 pounds (2270 kg)
CAS# 87-86-5: final RQ 10 pounds (4.54 kg)
CAS# 91-20-3: final RQ 100 pounds (45.4 kg)
CAS# 120-12-7: final RQ 5000 pounds (2270 kg)
CAS# 129-00-0: final RQ = 5000 pounds (2270 kg)
CAS# 205-99-2: final RQ =1 pound (0.454 kg)
CAS# 206-44-0: final RQ = 100 pounds (45.4 kg)
CAS# 208-96-8: final RQ = 5000 pounds (2270 kg)
CAS# 218-01-9: final RQ = 100 pounds (45.4 kg)

Section 302 (TPQ)
CAS# 129-00-0: TPQ = 1000/10,000 pounds; RQ = 5000 pounds (calculated
TPQ changed after technic al review as described in the technical
support document)

SARA Codes
CAS # 50-32-8: acute, chror~c.

CAS # 83-32-9: acute.
CAS # 85-01-8: acute.
CAS # 91-20-3: flammable.
CAS # 91-57-6: acute.
CAS # 120-12-7: acute.
CAS # 129-00-0: acute, chronic.
CAS # 206-44-0: acute.

Section 313
This material contains Benzo{a)pyrene (CAS# 50-32-8, 0 2%),which is
subject to the reporting requirements of Section 313 of SARA Title
III and 40 CPR Part 372.
This material contains 1/2-Benzanthracene (CAS# 56-55-3, 02%),which
is subject to the reporting requirements of Section 313 of SARA
Title III and 40 cm Part 372.
This chemical is not at a high enough concentration to be reportable
under Section 313.
This material contains Pentachlorophenol (CASH 87-86-5, 02%),which
is subject to the reporting requirements of Section 313 of SARA Title
III and 40 CFR Part 372.
This chemical is not at a high enough concentration to be reportable
under Section 313.
This chemical is not at a high enough concentration to be reportable
under Section 313.
This chemical is not at a high enough concentration to be reportable
under Section 313.
This material contains Benzo(b)fluoranthene (CAS# 205-99-2, 0

2%) ,which is subject to the reporting requirements of Section 313 of
SARA Title III and 40 CFR Part 372.

This chemical is not at a high enough concentration to be reportable
under Section 313.

Clean Air Act:
CAS# 87-86-5 is listed as a hazardous air pollutant (HAP).
CAS# 91-20-3 is listed as a hazardous air pollutant (HAP).
CAS# 132-64-9 is listed as a hazardous air pollutant (HAP).
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.

Clean Water Act:
CAS# 87-86-5 is
CAS# 91-20-3 is
CAS# 50-32-8 is
Act.
CAS# 56-55-3 is listed as a Priority Pollutant under the Clean Water
.~ct.

I

I

I

I
I

I

I

I
I

I
I
I
I
I

I
I

I
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is listed as a Priority Pollutant under the Clean Water

is listed as a priority Pollutant under the Clean Water

is listed as a Priority Pollutant under the Clean Water

is listed as a Priority pollutant under the Clean Water

is listed as a Priority Pollutant under the Clean Water

is listed as a Priority Pollutant under the Clean Water

is listed as a Priority Pollutant under the Clean Water

is listed as a Priority Pollutant under the Clean Water

is listed as a Priority Pollutant under the clean Water

is listed as a Priority pollutant under the Clean Water

is listed as a Priority Pollutant under the Clean Water

is listed as a Toxic Pollutant under the Clean Water

is listed as a Toxic Pollutant under the Clean Water

is listed as a Toxic Pollutant under the Clean Water

I
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Material Safety Data Sheet

CAS# 83-32-9
Act.
CAS# 85-01-8
Act.
CAS# 86-73-7
Act.
CAS# 87-86-5
Act.
CAS# 91-20-3
Act.
CAS# 120-12-7
Act.
CAS# 129-00-0
Act.
CAS# 205-99-2
Act.
CAS# 206-44-0
Act.
CAS# 208-96-8
Act.
CAS# 218-01-9
Act.
CAS# 83-32-9
Act.
CAS# 87-86-5
Act.
CAS# 91-20-3
Act.
CAS# 206-44-0 is listed as a TOxic Pollutant under the Clean Water
Act.

OSHA:
None of the chemicals in this product are considered highly hazardous
by OSHA.

STATE
Benzo (a)pyrene can be found on the following state right to know
lists: California, New Jersey, Florida, pennsylvania, Minnesota,
Massachusetts.

1,2-Benzanthracene can be found on the following state right to mow
lists: california, New Jersey, Florida, pennsylvania, Minnesota,

Massachusetts.
Acenaphthene can be found on the following state right to know lists:
California, New Jersey, pennsylvania, Massachusetts.
Phenanthrene can be found on the following state right to know lists:
California, New Jersey, pennsylvania, Minnesota, (listed as ** no
name **), !1assachusetts.
Fluorene can be found on the following state right to know lists: New
Jersey, Pennsylvania, Massachusetts.
Pentachlorophenol can be found on the following state right to knew
lists: california, New Jersey, Florida, Pennsylvania, Minnesota,
Massachusetts.
Naphthalene can be found on the following state right to know lists:
California, New Jersey, Florida, Pennsylvania, Minnesota,
l1assachusetts.

2-methylnaphthalene is not present on state lists from CA, PA, MN,
MA, FL, or NJ.

Anthracene can be found on the following state right to know lists:
California, New Jersey, pennsylvania, Minnesota. (listed as ** no
name **), Massachusetts.
Pyrene can be found on the following state right to mow lists:
california, New Jersey, Pennsylvania, Minnesota, (listed as ** no
name **), Massachusetts.
Dibenzofuran can be found on the following state right to know lists:
New Jersey, Pennsylvania, Massachusetts.
Benzo(b)fluoranthene can be found on the following state right to
know lists: California, New Jersey, Florida, Pennsylvania, Minnesota,
Massachusetts.
Fluoranthene can be found on the following state right to know lists:
California, New Jersey, Pennsylvania, Massachusetts.
Acenaphthylene can be found on the following state right to know
lists: New Jersey, Pennsylvania, Massachusetts.
l,2-benzphenanthrene can be found on the following state right to
know lists: California, New Jersey, Florida, Pennsylvania, Minnesota,

Massachusetts.
The following statement (s) is (are) made in order to comply with
the California Safe Drinking Water Act:
WARNING: This product contains Benao Ia l pyr-ene , a chemical known to
the state of California to cause cancer.
WARNING: This product contains l,2-Benzanthracene. a chemical known

http://www.fisherscLcalmsds.nsf/96cb2019dadI311 a85256670001d92b9/e2c 1928e23c1acd2852566fl OOOa7eaf?OpenDocumenl
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to the state of California to cause cancer.
WARNING: This product contains Pentachlorophenol, a chemical known to
the state of California to cause cancer.
WARNING: This product contains Benzo(b)fluoranthene, a chemical known
to the state of California to cause cancer.
WARNING: This product contains 1,2-benzphenanthrene, a chemical known
to the state of california to cause cancer.
California No significant Risk Level:
CAS# 50-32-8: no significant risk level = 0.06 ug/day
CAS# 87-86-5: no significant risk level =40 ug/day

European/International Regulations
European Labeling in Accordance with EC Directives

Hazard Symbols: Not available.
Risk Phrases:
Safety Phrases:

WGK (Water Danger/protection)
CAS# 50-32-8: No information available.
CAS# 56-55-3: No information available.
CAS# 83-32-9: No information available.
~B#- 85-01-8: No information available.
CAS#- 86-73-7: No information available.
Cl'.B# 87-86-5: 3
CAS# 91-20-3: 2
CAS#- 91-57-6: No information available.
CAS# 120-12-7: 2
CAS#- 129-00-0: No information available.
CAS#- 132-64-9: No information available.
CAS#- 205-99-2: No information available.
CAS#- 206-44-0: No information available.
CAS#- 208-96-8: No information available.
CAS#- 218-01-9: No information available.

United Kingdom Occupational Exposure Limits
CAS#- 87-86-5: DES-United Kingdom, 'IWA 0.5 mg/m3 'IWA
CAS#- 87-86-5: DES-United Kingdom, STEL 1. 5 mg/m3 STEL
CAS#- 87-86-5: DES-United Kingdom, STEL 1.5 mg/m3 STEL

I

I

I
I
I
I
I
I
I
I
I
I

Canada
CAS#- 50-32-8 is listed on Canada's DSL/NDSL List.
CAS#- 83-32-9 is listed on Canada's DSL/NDSL List.
CAS#- 85-01-8 is listed on Canada's DSL/NDSL List.
CAS#- 86-73-7 is listed on Canada's DSL/NDSL List.
CAS# 87-86-5 is listed on Canada's DSL/NDSL List.
CAS# 91-20-3 is listed on Canada's DSL/NDSL List.
CAS# 91-57-6 is listed on Canada's DSL/NDSL List.
CAS# 120-12-7 is listed on Canada's DSL/NDSL List.
CAS# 129-00-0 is listed on Canada's DSL/NDSL List.
CAS# 132-64-9 is listed on canada's DSL/NDSL List.
CAS#- 218-01-9 is listed on Canada's DSL/NDSL List.
This product has a WHMIS classification of D2A.
CAS#- 50-32-8 is not listed on Canada's Ingredient Disclosure List.
CAS#- 56-55-3 is not listed on Canada's Ingredient Disclosure List.
CAS# 83-32-9 is not listed on Canada's Ingredient Disclosure List.
CAS#- 85-01-8 is not listed on Canada's Ingredient Disclosure List.
CAS#- 86-73-7 is not listed on canada's Ingredient Disclosure List.
CAS# 87-86-5 is not listed on canada's Ingredient Disclosure List.
CAS# 91-20-3 is not listed on Canada's Ingredient Disclosure List.
CAS#- 91-57-6 is not listed on Canada's Ingredient Disclosure List.
CAS# 120-12-7 is not listed on Canada's Ingredient Disclosure List.
CAS# 129-00-0 is not listed on canada's Ingredient Disclosure List.
CAS# 132-64-9 is not listed on Canada's Ingredient Disclosure List.
CAS# 205-99-2 is not listed on canada's Ingredient Disclosure List.
CAS# 206-44-0 is not listed on Canada's Ingredient Disclosure List.
CAS#- 208-96-8 is not listed on canada's Ingredient Disclosure List.
CAS# 218-01-9 is not listed on Canada's Ingredient Disclosure List.

Exposure Limits
CAS#- 50-32-8: OEL-AUSTRALIAiCarcinogen
OEL-BELGIUM;Carcinogen
OEL-FINLAND:'IWA 0.01 mg/m3;SkiniCarcinogen
OEL-FRANCE i Carcinogen
OEL-GERMANYiCarcinogen
OEL-RUSSIA:STEL 0.00015 mg/m3;Carcinogen
OEL-SWEDEN:WA 0.005 rng/m3;STEL 0.03 rng/m3;Skin
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TIN
OEL m NEW ZEALAND I SINGAPORE, VIETNAM check ACGI '!'LV
CAS#- 56-55-3: OEL-FRANCE;Carcinogen
CAS# 83-32-9: OEL-RUSSIA:STEL 10 rng/m3
CAS# 85-01-8 (listed as ** undefined **): OEL-UNITED KINGDOM:TWA 0.14
mg/m3 JANUARY 1993

http://www.fishersci.calmsds.nsf/96cb2019dad 1311a8525 6670001d92b9/e2c 1928e23c 1acd2BS25 66f 1OOOa7eaf?OpenDocument
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DEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV
OEL IN NEW ZEALAND, SJNGAPORE, VIETNAM check ACGI TLV
CAS# 86-73-7: Not available.
CAS# 87-86-5: OEL-AUSTRALIA:TWA 0.5 mg/m3,Skin
OEL-BELGIUM:'IWA 0.5 mg/rn3;Skin
OEL-DENMARK:TWA 0.05 ppm (0.5 mg/m3) ,Skin
OEL-FINLAND:TWA 0.5 mg/m3,STEL 1.5 mg/m3,Skin
OEL-FRANCE:TWA 0.5 mg/m3,Skin
OEL-GERMANY:TWA 0.005 ppm (0.05 mg/m3) ,Skin
OEL-HUNGARY:'lWA 0.2 mg/rn3iSTEL 0.4 mg/m3;Skin
OEL-JAPAN:'IWA 0.5 mg/m3;Skin
DEL-THE NETHER.LANDS:'IWA 0.5 mg/m3;Skin
OEL-THE PHILIPPINES: TWA O. 5 mg/m3 ,Skin
OEL-RUSSIA:STEL 0.1 mg/m3,Skin
OEL-SWEDEN:'lWA 0.5 mg/m3;STEL 1.5 mg/m3iSJdn JAN9
OEL-SWITZERLAND:TWA 0.05 ppm (0.5 mg/m3) ,STEL 0.1 ppm,Skin
OEL-TURKEY:'IWA 0.5 mg/m3;Skin
OEL-UNITED KINGDOM:'IWA 0.5 rng/m3;STEL 1.5 mg/m3;Skin
OEL rn BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV
DEL m Nm ZEALAND, SINGAPORE, VIE'I'NAM check ACGI TLV
CAS# 91-20-3: OEL-ARAB Republic of Egypt:TWA 10 ppm (50 mg/m3)
OEL-AUSTRALIA:TWA 10 ppm (50 mg/m3) ,STEL 15 ppm (75 mg/m3)
OEL-BELGIUM:TWA 10 ppm (52 mg/m3) ,STEL 15 ppm (79 mg/m3)
OEL-DENMARK:TWA 10 ppm (50 mg/m3)
OEL-FINLAND:TWA 10 ppm (50 mg/m3) ,STEL 20 ppm (10 mg/m3)
OEL-FRANCE:TWA 10 ppm (50 mg/m3)
OEL-GERMANY:TWA 10 ppm (50 mg/m3)
OEL-HUNGARY:TWA 40 mg/m3,STEL 80 mg/m3,Skin
OEL-THE NETHER.LANDS:TWA 10 ppm (50 mg/m3)
OEL-THE PHILIPPINES:TWA 10 ppm (50 mg/m3)
OEL-POLAND:TWA 20 mg/m3
OEL-RUSSIA:STEL 20 mg/m3
OEL-SWITZERLAND:TWA 10 ppm (50 mg/m3)
OEL-UNITED KlNGDOM:TWA 10 ppm (50 mg/m3) ,STEL 15 ppm (75 mg/m3)
DEL ill BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV
DEL IN NEW' ZEALAND, SINGAPORE, VIETNAM check ACGI TLV
CAS# 91-57-6: OEL-RUSSIA:STEL 20 mg/m3
CAS# 120-12-7 (listed as ** undefined **): DEL-UNITED KINGDOM:TWA 0.14
mg/m3 JANUARY 1993
DEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TIN
OEL m NEW' ZEALAND, SINGAPORE, VIETNAM check ACGI TLV
CAS# 129-00-0 (listed as ** undefined **): OEL-UNITED KINGDOM:TWA 0.14
mg/m3 JANUARY 1993
OEL m BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV
OEL m NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV
CAS# 205-99-2: OEL-FRANCE;Carcinogen
OEL-GERMANY; Carcinogen
CASH 206-44-0: Not available.
CAS# 208-96-8: Not available.
CAS# 218-01-9: OEL-AUSTRALIA;Carcinogen
OEL-BELGIUM;Carcinogen
OEL-GERMANY;Carcinogen
OEL-SWITZERLAND;Carcinogen
OEL m BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV
OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

**** SECTION 16 - ADDITIONAL INFORMATION ****

MSDS Creation Date: 9/02/1997 Revision #2 Date: 8/02/2000

The information above is believed to be accurate and represents the best
information currently available to us. However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particular purposes. In no way shall the company be
liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary
damages, howsoever arising, even if the company has been advised of
the possibility of such damages.

BRIX 001124
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-- BTEX m WATER/SOIL, 761 (SOIL ONLY)

(CERCLA)

(MEIHYLBENZENE) (SARA 313)

Ingredients

MSDS Safety Info:rma.tion

=======================================================

ENVIRONMENI'AL RESOURCE ASSOC

=======================================================

Contractor SUrrm3ry

FSC: 6665
MSDS Date: 01/08/1993
MSDS Nurn: CBPZM
LIm: 00N072170
Product ID: BTEX m WATER/SOIL, 761 (SOIL ONLY)
MFN: 01
Responsible Party
cage: 1R664
Name: ENIlIRONMENI'AL RESOURCE ASSOC
Address: 5540 MARSHALL ST
City: ARVADA CO 80002
Info Phone NUmber: 303-431-8454
Emergency Phone NUmber: 303-431-8454
Published: Y

cage: 1R664
Name: ENVIRONMENI'AL RESOURCE ASSOCIATES
Address: 5540 MARSHALL STREEI'
City: ARVADA CO 80002
Phone: 303-431-8454

cas: 67-56-1
RTECS #: PC1400000
Name: MEI'HANOL (SARA 313) (CERCLA)
% Wt: >99
OSHA PEL: 200 PPM, S
ACGIH TLV: 200 PPM; 250 STEL, S
EPA Rpt Qty: 5000 LBS
WI' Rpt Qty: 5000 LBS

Cas: 71-43-2
RTECS #: CY1400000
Name: BENZENE (SARA 313)
% Wt: <0.1
OSHA PEL: N/K (FP N)
ACGIH TLV: 10 PPM
EPA Rpt Qty: 10 LBS
WI' Rpt Qty: 10 LBS

Cas: 100-41-4
RTECS #: DA0700000
Name: BENZENE, EI'HYL-;
% Wt: <1

UntitledI
I
I
I
I
I
I
I
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I
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Untitled

OSHA PEL: 100 PPM
AOGIH TLV: 100 PPM; 125 STEL
EPA Rpt Qty: 1000 LBS
WI' Rpt Qty: 1000 LBS

Cas: 108-88-3
RTECS #: XS5250000
Name: 'illLUENE (SARA 313) (CERClA)
% Wt: <1
OSHA PEL: 200 PPM
ACGIH TLV: 50 PPM, S
EPA Rpt Qty: 1000 LBS
WI' Rpt Qty: 1000 LBS

Cas: 1330-20-7
RTECS #: ZE2100000
Name: XYLENE; (3-ISClMERS) (SARA 313) (CERClA)
% Wt: <1
OSHA PEL: 100 PPM
ACGIH TLV: 100 PPM; 150 STEL
EPA Rpt Qty: 1000 LBS
WI' Rpt Qty: 1000 LBS
=======================================================
Health Hazards Data
=======================================================
LD50 LC50 Mixture: NONE SPECIFIED BY MANUFACI'ORER.
Route Of Entry Inds - Inhalation: YES
Skin: YES
Ingestion: YES
carcinogenicity Inds - NIP: NO
!ARC: NO
OSHA: NO
Effects of Exposure: PR1MARY IRRITANI'. IRRITATES & IM3S ALL TISS, ThIeL EYES

& MUC MEMES. SKIN: DRY, CRACKED, RED SKIN. MAY PRDCE DEFAT OF SKIN &
IRRITANI' DERM. EYES: IRRIT & REDNESS. llilGEST: IF llilGESTED, MAJOR RISK IS
MEI'HANOL POISONllilG W/VISUAL DISTURB OR ELIN mESS, IN'IDXICATION, ACIOOSIS
W/RAPID BRTHG, MAY PROGRESS 'ill (EFTS OF OVEREXP)

Explanation Of carcinogenicity: NOT RELEVANT
Signs And Syrrptions Of Overexposure: HLTH HAZ: COMA & FATAL ACIOOSIS.

llilGESTIONS AS SMALL AS 30CC HAVE CAUSED SERIOUS ILLNESS &/OR PERM LOSS OF
VISION. DUE 'ill THE SM qry PRESENT IN PROD, NO 'illX EFTS ARE ANIC UNLESS
MULTIPLE VIALS ARE CONSUMED. INHAL: STOPOR/COMA W/SEV EXPOS. MAY IRRITATE
EYES, NASAL PASSAGES, SINUSES, IDWER RESP TRACT W/COUGH & (SUPDAT)

Medical Cond Aggravated By Exposure: DERMATITIS, ALCOHOL IN'IDXICATION.
First Aid: INHAL: REM:lVE 'ill FRESH AIR. SUPPORT BREATHllilG (GIVE

OXYGEN/ARTIFICIAL RESPIRATION) (FP N). SKIN: FLUSH WITH COPIOUS AMOUNI'S OF
WATER. CALL MD (FP N). REM:lVE FROM EXPOSURE. INGEST: GIVE SYRUP OF IPECAC
30CC WITH 180CC WATER AND OBTAIN MEDICA L ASSISTANCE IMMEDIATELY. EYES:
IRRIGATE WITH WATER AND SEEK MEDICAL ATI'ENTION.

=======================================================
Handling and Disposal
=======================================================

4/19/01 11:49 AM
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Respiratory Protection: NIOSH APPROVED ORGANIC VAPOR CARTRILGE, FULL FACE PIECE
OR SELF CONTAINED OR AIR SUPPLIED RESPIRA'IORY PROTECTION.

Ventilation: USE IN HOOD. VENI'ILATE SPILLS.
Protective Gloves: VITON OR NEOPRENE.
Eye Protection: ANSI APPRIlD CHEM WORKERS. G03GLES (FP N) .
Other Protective Equipment: ANSI APPROVED EYE WASH & DELUGE SHaNER (FP N). LAB

COAT, APRON, CLOSED SHOES.
Work Hygienic Practices: USE CAREFUL LAB TEUlNIQUE. AVOID HAND CONTACT, AVOID

INHAIATION OF VAPORS OR DUST OF RECONSTITOTED SOIL SAMPLE.
Supplemental Safety and Health: EFTS OF OVEREXP: & CHEST TIGHrNESS.

CHRONIC: 'IOLUENE APPEARS ON THE NAVY LIST OF OCCUP CHEM REPRO HAZS. SEEK
CONSULTATION FROM APPRDP HLTH PROFESSIONALS CON:ERNING LATEST HAZ LIST INFO

. & SAFE HNDLG & EXPOS INFO (FP N). BENZENE IS A KNOWN HU MAN
CARCIt\D3EN•

=======================================================
Reactivity Data

Control Measures

Physical/Chemical Properties
=======================================================

Flash Point Method: 'IDe
Flash Point Text: 59.9F,15.5C
Lower Limits: 7.3%
Upper Limits: 36%
Extillguishing Media: WATER, DRY CHEMICAL, CARBON DIOXIDE, ALCOHOL FOAM.
Fire Fightillg Procedures: USE NIOSH APPROVED SCBA AND FULL PR.CYI'El:TIVE EQUIPMENT

(FP N). IF LARGE AMJUNI'S ThlVOLVED IN FIRE WET JXXrJN 'IO KEEP FROM EXPLODING.
USE WATER MIST OR ALCOHOL FOAM.

Unusual Fire/Explosion Hazard: MEI'HANOL MAY BURN WITH A COLORLESS, NEARLY
ThlVISIBLE FI.J\ME.

Fire and Explosion Hazard Information

=======================================================

=======================================================

Spill Release Procedures: DAM UP AND ABSORB. DISPOSE OF WI'IH HAZARlXJUS WASTE.
Neutralizillg Agent: NONE SPECIFIED BY MANUFACTURER.
Waste Disposal Methods: DISPOSAL MUST BE IN ACCORDANCE WI'IH FEDERAL, STATE AND

LCCAL REGULATIONS (FP N). ABSORB AND DISPOSE OF WI'IH HAZARlXJUS WASTE.
Hancllillg And Storage Precautions: AVOID FREEZING, BREAKAGE. S'IORE"PJiiJAY FROM

STRONG OXIDIZERS, SODIUM OR POrASSIUM. AVOID INHALING DUST OF DRIED SOIL
COMPONENT AFTER AWN OF BTEX CMPDS.

Other Precautions: HANDLE WITH CARE! MATERIAL CONI'AINS CARCINOOENS. DO
NOTINHALE VAPORS OR DUST OF RECONSTITUTED SOIL SAMPLE.

Stability Indicator: YES
Stability Condition To Avoid: NJNE SPECIFIED BY MANUFACI'URER.

B.P. Text: 148F,65C
Vapor Density: 1.11
Spec Gravity: 0.792 (H*20=1)
Solubility ill Water: COMPLETE
Appearance and Odor: CLEAR, COLORLESS LIQUID; ORGANIC ODOR.

Untitled
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Product ID: BTEX IN WATER/SOIL, 761 (SOIL ONLY)
cage: lR664
Company Name: ENVIRONMENI'AL RESOURCE ASSOCIATES
Street: 5540 MARSHALL STREEI'
City: ARVADA CO
Zipcode: 80002
Health EInergency Phone: 303-431-8454
Label Required IND: Y
Date Of Label Review: 08/14/1996
Status Code: C
Label Date: 08/14/1996
Origination Code: G
Chronic Hazard IND: Y
Eye Protection IND: YES
Skin Protection IND: YES
Signal Word: DAN:;ER

Respiratory Protection IND: YES
Health Hazard: Severe
Contact Hazard: Moderate
Fire Hazard: Severe
Reactivity Hazard: None
Hazard And Precautions: FLAMMABLE. ACUTE: SKIN: DRY, CRACKED, RED SKIN. MAY

PRODUCE DEFA'ITIN3 AND IRRITANT DERMATITIS. EYES: IRRITATION AND REDNESS.
INGESTION: MAJOR RISK IS MEI'HANOL POIS0NIJ:\R3 WITH VISUAL DISTURBANCE OR
BLINDNESS, IN'IDXICATION, ACIDOSIS WITH RAPID BREATHING, MAY PR03RESS 'ID COMA
AND FATAL ACIDOSIS. INGESTIONS AS SMALL AS 30CC HAVE CAUSED SERIOUS ILLNESS
AND/OR PERMANENr LOSS OF VISION. INHALATION: STUPOR OR COMA WITH SEVERE
EXPOSURE. MAY IRRITATE EYES, NASAL PASSAGES, SINUSES, LCWER RESPIRA'IDRY
TRAer WITH COUGH AND CHEST TIGH'ThlESS. CHRONIC: 'IDLUENE APPEARS ON THE NAVY

Materials To Avoid: MEIHANOL CAN REACI' VIGOROUSLY WITH OXIDIZING AGENTS,
SODIUM, POrASSIUM.

Hazardous Decomposition Products: NONE SPECIFIED BY MANUFACI'ORER.
Hazardous Polymerization Indicator: NO
Conditions To Avoid Polymerization: NOT RELEVANT

I
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Untitled

=======================================================
Toxicological Infomation
=======================================================
=======================================================
Ecological Infomation
=======================================================
=======================================================
MSDS Transport Infomation
=======================================================
=======================================================
Regulatory Infomation
=======================================================
=======================================================
Other Infomation
=======================================================
=======================================================
HAZCOM Label
=======================================================
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Disclaimer (provided with this info:rnation by the compiling agencies): This
info:rnation is fo:r:mulated for use by elements of the Deparbnent of Defense.
The United States of America in no manner whatsoever expressly or irrplied
warrants, states, or intends said info:rnation to have any application, use or
viability by or to any person or persons outside the Deparbnent of Defense
nor any person or persons contracting with any inst:rumentality of the United
States of America and disclaims all liability for such use. Any person
utilizing this instruction who is not a military or civilian employee of the
united States of America should seek ce>rrpetent professional advice to verify
and assume responsibility for the suitability of this info:rnation to their
particular situation regardless of similarity to a cozrespondinq Deparbnent
of Defense or other government situation.
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OCCUPATIONAL CHEMICAL REPRODUCI'IVE HAZARDS LIST (FP N) •
=======================================================
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METHYL TERT-BUTYL ETHER

MSDS Number: B7222 --- Effective Date: 09114/00

1. Product Identification

Synonyms: z-Methoxy-z-methylprcpere: tert-Butyl methylether; Methyl Ll-dlmethyl ethyl ether, MTBE
CAS No.: 1634-04-4
Molecular Weight: 88.15
Chemical Fonnula: C5H120
Product Codes:
J.T. Baker. 9034. 9042. 9043
Mnllinckrodt: 5398

2. CompositionlInformation on Ingredients

Percent Hazardous

Yes99 - 100%1634-04-4

Ingredient

M=thyl tert-butyl Ether

I
I

I

I
I

I 3. Hazards Identification

Emergency Overview

I DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL IF SWALLOWED,
INHALED OR ABSORBED THROUGH SKIN. MAY AFFECT CENTRAL NERVOUS SYSTEM, BLOOD, AND KIDNEYS. A CENTRAL
NERVOUS SYSTEM DEPRESSANT. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT.

I
I

J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience)

HealthRating:2 - Moderate
Flammability Rating: 4 - Extteme(Flammable)
Reactivity Rating:2 - Moderate
ContactRating: 2 - Moderate
Lab Protective Equip: GOGGLES & SHIELD: LAB COAT & APRON: VENT HOOD; PROPER GLOVES; CLASS B EXTINGUISHER
StorageColor Code:Red (Flammable)

I
I
I
I

Potential Health. Effects

Inhalation:
Inhalation of vaporcan irritate respiratory tract Causescentralnervoussystemeffects.Breathinghigh concentrntions inair cancauselightheadedness, dizziness,
weakness, nausea, headache.
Ingestion:
May causenausea,vomiting. Othersymptoms similarto inhalation mayoccur.Laryngeal. ocular,and respiratory muscles areaffectedin severepoisoning.
Skin Contact:
A mildskinirritantwhichcauseslossof naturaloils.Maybe a route of absorption into the body.
Eye Contact:
Vaporscan irritateeyes;splashesmaycausedamageto eye tissue.
Chronic Exposure:
Symptomsnotedabovemay be produced by cumulativeexposure.
Aggravation of Pre-exlstlng Conditions:
Persons with pre-existing skin disorders or eye problemsor impairedrespiratory function may be moresusceptible to theeffectsof thesubstance.

4. First Aid Measures
BRIX 001130
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Inhalation:
Removeto freshair. Ifnotbreathing, giveartificial respiration. Ifbreathing is difficult, giveoxygen.Call a physician.
Ingestion:
Induce vomitingimmediately as directed by medicalpersonnel. Nevergive anythingby mouthto an unconsciousperson.Get medicalattention.
Skin Contact:
Remove any contaminated clothing.Wash skin withsoap and water for at least 15 minutes. Get medicalattentionif irritationdevelopsor persists.

f~~di~~:~USh eyes withplenty of water for atleast 15 minutes,lifting lower and upper eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures

Fire:
Flash point: -27C (-I7F)
Autoignitiontemperature: 435C (815F)
Flammablelimits in air % by volume:
leI: 1.6;uel: 8.4
ExtremelyFlammableLiquidandVapor!Vapormay cause flashfire.
Explosion:
Above the flashpoint,explosivevapor-airmixturesmay befanned. Vaporscan flow alongsurfacesto distant ignitionsourceand flashback.Sealedcontainers
may rupturewhen heated.Sensitiveto staticdischarge.
Fire Extinguishing Media:
Water spray, dry chemical, alcoholfoam.or carbondioxide.Water spray may beused to keep fire exposedcontainerscool.
Special Infonnation:
In the event of a fire, wear full protective clothingand NIOSH-approved self-contained breathingapparatuswith full facepiece operatedin the pressuredemand
or other positivepressuremode.

6. Accidental Release Measures

Ventilatearea ofleak or spill.Removeall sourcesofignition. Wear appropriatepersonalprotectiveequipmentas specifiedin Section8. Isolatehazardarea.
Keep unnecessaryand unprotected personnel fromentering. Containand recover liquidwhen possible.Use non-sparkingtools andequipment Collectliquid in
an appropriatecontaineror absorbwith an inert material(e. g., vermiculite, dry sand,earth),and place in a chemicalwastecontainer.Do notuse combustible
materials,such as saw dust.Do not flushto sewer! Ifa leakor spill has not ignited,usewater spray to dispersethe vapors, to protectpersonnel attempting to stop
leak, and to flushspillsaway fromexposures. US Regulations(CERCLA)requirereportingspillsand releases to soil, water and air in excessof reportable
quantities.The toll freenumberfor the US CoastGuard NationalResponseCenter is (800)424-8802.

J. T. Baker SOLUSORB(R) solventadsorbentis recommendedfor spills of this product.

7. Handling and Storage

Protect againstphysicaldamage. Storein a cool,dry well-ventilated location,away fromany area where the fire hazardmay beacute.Outsideor detached
storage is preferred.Separatefromincompatibles. Containersshould be bondedand groundedfor transfersto avoid staticsparks.Storageand use areasshould
be No Smokingareas.Use non-sparking type tools and equipment,includingexplosionproof ventilation. Containersof thismaterialmaybehazardous when
empty since they retainproductresidues(vapors,liquid);observeall warningsand precautions listedfor the product.

8. Exposure ControlslPersonal Protection

Airborne Exposure Limits:
-ACGIH Threshold Limit Vnlue (TLV): 40 ppm (TWA)
Ventilation System:
A system oflocal andlorgeneralexhaustis recommendedto keep employeeexposuresbelowthe AirborneExposure Limits.Local exhaustventilation is
generallypreferredbecauseit elmcontrolthe emissionsof the contaminantat its source,preventing dispersionof it into the generalworkarea.Pleaserefer to the
ACGIH document, Industrial Ventilation. A ManualofRecommended Practices, mostrecentedition,for details.Use explosion-proof equipment
Personal Respirators (NIOSH Approved):
If the exposurelimit is exceededand engineering controlsare not feasible,a half-faceorganicvaporrespiratormay beworn for up to ten timestheexposure
limit, or the maximumuse concentration specifiedby the appropriateregulatoryagencyor respiratorsupplier.whicheveris lowest.A full-face pieceorganic
vapor respiratormay be worn up to 50 times theexposurelimit, or the maximumuse concentration specifiedby the appropriate regulatory agencyor respirator
supplier,whicheveris lowest.For emergencies or instanceswherethe exposurelevelsare not known,use a full-facepiecepositive-pressure, air-supplied
respirator.WARNING:Air-purifying respirators do not protectworkersin oxygen-deficient atmospheres. Where respirators are required,you must havea
written programcoveringthe basicrequirements in the OSHArespiratorstandard.Theseincludetraining,fit testing,medicalapproval, cleaning, maintenance,
cartridgechange schedules. etc. See29CFRI9l0.134 for details.
Skin Protection: -
Wear protectiveglovesand cleanbody-covering clothing.
Eye Protection:
Use chemicalsafetygogglesandlora full faceshieldwheresplashingis possible.Maintaineye washfountainand quick-drench facilities in workarea.

9. Physical and Chemical Properties

Appearance:
Clear.colorlessliquid.
Odor:
Characteristicetherealodor.

I hllp'/Iw_ Jlbabr.coll\lm,d,Ib7122.blm
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Solubility:
4.8 gf100gof water.
Specific Gravity:
0.74
pH:
No information found.
% Volatiles by volume @ 21C (70F):
100
Boiling Point:
SSC (l31F)
Melting Point:
-lIOC (-166F)
Vapor Density (Air=l):
NoInformation found.
Vapor Pressure (mm Hg):
245 @ 2SC (77F)
Evaporation Rate (BuAc=l):
No information found.

oUI91i'l1 IUO AM

I
I
I

10. Stability and Reactivity

Stability:
Stable underordinary conditionsof use andstorage.Unstable in acidsolutions.
Hazardous Decomposition Products:
Carbondioxide and carbonmonoxidemay fonn when heated to decomposition.
Hazardous Polymerization:
Willnot occur.
Incompatibilities:
Oxidizers,acids.
Conditions to Avoid:
Heat, flames,ignitionsourcesand incompatibles.

I 11. Toxicological Information

I
Methyltert butyl ether: Oral rat LD50:4 gmlkg;inhalationrat LC50:23576 ppm/4H.

--------\Gancer Lists\------------------------------------------------------
---NI'P carcinogen---

Ingredient Known Anticipated. IARC category

I
¥..ethyl tert-bJtyl Ether (1634-04-4) No 3

I
I
I

12. Ecological Information

Environmental Fate:
Whenreleased into thesoil, this material is not expectedto biodegrade. When releasedinto the air, this materialis expectedto adversely affectthe ozonelayer.
When released into the soil, this material is expectedto quickly evaporate.When releasedto water, this materialis expectedto quicklyevaporate.When released
into the water, this materialis expectedto havea half-lifebetween1 and 10days. This materialhas an estimatedbloconcentration factor(BCF) ofless than 100.
This materialis not expectedto significantly bioaccumulate. When releasedinto the air, this materialis expected to be readilydegradedby reactionwith
photochemically producedhydroxyl radicals. When releasedinto the air, this materialis not expected to be degradedby photolysis. Whenreleasedinto the air,
this materialis expected to havea half-life between1 and 10days.
Environmental Toxicity:
No infonnationfound.

r'J.3of~BRIX 001132

Whatevercannotbesaved for recoveryor recyclingshouldbehandledas hazardous wasteand sent to a RCRA approvedincineratoror disposedin a RCRA
approvedwaste facility.Processing, use or contamination of this productmay changethe wastemanagementoptions.State and localdisposalregulations may
differfromfederal disposal regulations. Disposeof containerand unusedcontents in accordancewith federal,state and local requirements.

13. Disposal Considerations

14. Transport Information

I

Domestic (Land, D.O.T.)

Proper Shipping Name: METHYLTERT-BUTYLETHER
Hazard Class: 3
UNINA: UN2398
Packing Group: II
Infonnation reported for product/size: 335LB

International (Water,IM.O.)I blip II.,,,,., J'bak".<oll\l"',d.."n21 h'",

I
I

I
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Proper Shipping Name: METIlYL 1ERT~BUTYLETIlER
Hazard Class: 3.1
UNINA: UN2398
Packing Group: II
Infonnation reported for product/size: 335LB

15. Regulatory Information

--------\Chemical Inventory Status - Part 1\--------------------------------­
Ingredient TSCA Ex::: Japan Australia

Methyl tert-bJ.tyl Ether (1634-04-4) Yes Yes Yes Yes
--------\Chemical Inventory Status - Part 2\---------------------------------

--canada--
Ingredient Korea DSL NDSL phil.

l1ethyl tert-butyl Ether (~634-04-4) Yes Yes No Yes
--------\Federal, State & International Regulations - Part 1\----------------

-SARA 302- ------SARA 313------
Ingredient RQ TPQ List Chemical catg.

Methyl tert-b.1tyl Ether (1634-04-4) No No Yes No
--------\Federa1, State & International Regulations - Part 2\----------------

-RCRA- -TSCA-
Ingredient CERCUl. 261.33 B{d)

11ethyl tert-b.Ityl Ether (1634-04-4) 1000 No No
Chemical weaj;XlI1S Convention: No TSCA 12 (b): Yes CrJI'A: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

Australian Hazchem Code: 3[YJE
Poison Schedule: No information found.
WHMIS:
This MSDS has been prepared according to the hazard criteria of the ControIled Products Regulations (CPR)and the MSDScontains all of the Information
required by the CPR.

16. Other Information

NFPA Ratings: Health:ZF1anunability: 4 Reactivity: 0
Label Hazard Warning:
DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL IF SWALLOWED, INHALED
OR ABSORBED THROUGH SKIN. MAY AFFECT CENTRAL NERVOUS SYSlEM, BLOOD, AND KIDNEYS. A CENTRAL NERVOUS SYSlEM
DEPRESSANT. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT.
Label Precautions:
Keep away from heat. sparks and flame.
Avoid contact with eyes, skin and clothing.
Avoid breathing vapor.
Keep container closed.
Use only withadequate ventilation.
Wash thoroughly after handling.
Label First Aid:
Ifswallowed, induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an unconscious person. Ifinhaled, remove to
fresh air. Ifnot breathing, give artificialrespiration. Ifbreathing is difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for
at least 15minutes. Remove contaminated clothing and shoes. Wash clothing before reuse. In all cases call a physician.
Product Use:
Laboratory Reagent.
Revision Infonnation:
MSDS Section(s) changed since last revision of document include: 8, II.
Disclaimer:

************************************************************************************************
Mallinckrodt Baker, Inc. provides the infonnation contained herein in good faith but makes no representation as to its comprehensiveness or
accuracy. This document is intended only as a guide to the appropriate precautionary handling of the material by a properly trained person using
this product. Individuals receiving the infonnation must exercise their independent judgment in detennining its appropriateness for a particular
purpose. MALLINCKRODT BAKER, INC. MAKES NO REPKESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WInCH THE INFORMATION REFERS.
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIDLE FOR DAMAGES RESULTING FROM USE OF OR
RELIANCE UPON TInS INFORMATION.
************************************************************************************************
Prepared by: Strategic Services Division
PhoneNnmber:(314) 539-1600(U.S.A.)

I blip""''''''' jtb&l:or.oomlm,dlll>7222 hIm
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ICSC: 0045

FIRST AIDI
FIRE FIGHTING

BRIX 001134

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then take
to a doctor.

IIIN ALL CASES CONSULTA
DOCTOR!

Fresh air, rest. Half-upright
position. Artificial respiration if
indicated. Refer for medical
attention.

Remove contaminated clothes.
Rinse skin with plenty of water or
shower. Refer for medical
attention.

II

Do not transport with food and
feedstuffs.
Tsymbol
R: 45-23/24/25-36/37/38
S: 53-44
UN Hazard Class: 6.1
UN Packing Group: II
IMO: marine pollutant.

II PACKAGING & LABELLING I

PREVENTION

Protective gloves. Protective
clothing.

Face shield, or eye protection in
combination with breathing
protection.

STORAGE

Separated from strong oxidants, strong
bases, powdered metals, food and
feedstuffs: see Chemical Dangers. Dry.
Keep in the dark. Ventilation along the
floor.

Prepared in the context of cooperation between the International Programme on Chemical Safety & the Commission
of the European Communities @ IPCS CEC 1993

SEE IMPORTANT INFORMATION ON BACK

TYPES OF ACUTEHAZARDSI I IIHAZARDI
EXPOSURE SYMPTOMS

ICSC: 0045

International Chemical Safety Cards

ETHYLENE DIBROMIDE
1,2-Dibromoethane

EDB
Br(CH2)2Br/C2H4Br2
Molecular mass: 187.9

CAS # 106-93-4
RTECS # KH9275000
lCSC #0045
UN# 1605
EC # 602-010-00-6

Evacuate danger area! Consult an
expert! Collect leaking and spilled liquid
in sealable containers as far- as possible.
Absorb remaining liquid in dry sand or
inert absorbent and remove to safe place.
Do NOT let this chemical enter the
environment (extra personal protection:
complete protective clothing including
self-contained breathing apparatus).

ETHYLENE DIBROMIDE

~
Combustible under specific '============Ii;'In=ca=s=e=:O';;f';;fi=Ore=Oi;=n=:th;=e=s=u=rr=o=u=nd"'i"'n=gs=:91

FIRE con~i~io~s.Not co~bustible. Gives all extmguishing agents allowed.
off irritating or tOXIC fumes (or
gases) in a fire.

I SPILLAGE DISPOSAL 1/

I I
Abdominal cramps. Confusion.

o INGESTION Diarrhoea. Headache (further see
Inhalation).

IEXPOSURE II IIAYOIDALLCONTACTI

E:3
};B;=u=rn";iC'n=g=s=en=s=at:7io=n=. ,;c;=o=U=g;=h.====J :"y;=e=nU:7. l;=a""ti=on=,'i'lo=c=al;=e=x'i'h=au=s=:t,=o=r===j~~~~==;=;,;=;;;===;;=;======J 1

INHALATION Laboured breathing, Shortness of breathing protection.
• breath. UnconscIOusness.

EJ
MAY BE ABSORBED! Pain.

o SKIN Redness. Blisters.

~ Pain. Redness. Severe deep burns.

~

International Chemical Safety Cards (WHOflPCSnLO)

hnp://hazard.comlmsds2lmflcards/file/0045.hlml

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS LIQUID, WITH The substance can be absorbed into the body by
CHARACTERlSTIC ODOUR. inhalation of its vapour, through the skin and by

ingestion.
PHYSICAL DANGERS:

I INHALATION RISK:
A harmful contamination of the air can be reachedM CHEMICAL DANGERS: very quickly on evaporation of this substance at

P
0 On contact with hot surfaces or flames this 20°C.

R substance decomposes forming toxic and corrosive

T fumes, hydrogen bromide (see ICSC # 0282) and EFFECTS OF SHORT-TERM EXPOSURE:

A bromine (see ICSC # 0107. The substance The substance irritates the eyes, the skin and the

N decomposes slowly under influence of light and respiratory tract. The substance may cause effects

T moisture producing corrosive hydrogen bromide. on the central nervous system I resulting in
Reacts vigorously with powdered aluminium or lowering of consciousness.

D magnesium. metals such as sodium, potassium and

A calcium, strong bases and strong oxidants, causing EFFECTS OF LONG-TERM OR REPEATED

T fire and explosion hazard. Attacks fats, rubber, EXPOSURE:

A some plastics and coatings. Lungs may be affected by repeated or prolonged
exposure causing bronchitis. The substance may

OCCUPATIONAL EXPOSURE LIMITS have effects on the liver and kidneys. This
(OELs): substance is probably carcinogenic to humans.
TLV not established. Animal tests show that this substance possibly

causes toxic effects upon human reproduction.

Boiling point: 131°C Vapour pressure, kPa at 20°C: 1.5

PHYSICAL Melting point: 10°C Relative vapour density (air =I): 6.5

PROPERTIES Relative density (water =1): 2.2 Relative density of the vapour/air-mixture at 20°C
Solubility in water, g/100 ml at 20°C: poor (air =1): 1.08

Octanol/water partition coefficient as log Pow: 1.93

IENVIRg~fNTALI This substance may be hazardous to the environment; special attention should be given to water.

I NOTES I
Depending on the degree of exposure, periodic medical examination is indicated.

Transport Emergency Card: TEC (R)-802
NFPA Code: H3; FO;RO;

I ADDmONAL INFORMATION I
I II I
IICSC: 0045 ETHYLENE DmROMIDE

Ie IPCS. CEC. 1993

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPes is responsible for the

IMPORTANT use which might be made of this information. This card contains the collective views of the IPCS Peer

LEGAL NOTICE: Review Committee and may not reflect in all cases all the detailed requirements included in national
legislation on the subject. The user should verify compliance of the cards with the relevant legislation in the
country of use.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

International Chemical Safety Cards

ETHYLENE DIBROMIDE ICSC: 0045

I http://haznrd.comlmsds2lmf/cnrdslfile/OO45.hlml
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1,2-DICHLOROETHANE
Ethylene dichloride

1,2-Ethy1ene dichloride
Ethane dichloride

C1CHzCHzC1 / CZH4C1z
Molecular mass: 98.96

CAS # 107-06-2
RTECS # KI0525000
ICSC # 0250
UN# 1184
EC # 602-012-00-7

TYPES OF ACUTE HAZARDS/

I \I

FIRST AID/

IHAZARD/ SYMPTOMS PREVENTION FIRE FIGHTINGEXPOSURE

I FIRE
IHighly flammable. Gives off NO open flames, NO sparks, and Powder, water spray, foam,

NO smoking. carbon dioxide.~mtating or tOXIC fumes (or gases)
In afire.

Vapour/air mixtures are Closed system, ventilation, In case of fire: keep drums, etc.,
explosive. explosion-proof electrical cool by spraying with water.

EXPLOSION
equipment and lighting. Prevent
build-up of electrostatic charges
(e.g., by grounding). Do NOT use
compressed air for filling,
discharging, or handling.

IEXPOSURE II IIAVOID ALL CONTACT! IIIN ALL CASES CONSULT A IDOCTOR!

Abdominal pain. Cough. Ventilation, local exhaust, or Fresh air, rest. Half-upright
Dizziness. Drowsiness. breathing protection. position. Artificial respiration if

INHALATION Headache. Nausea. Sore throat. indicated. Refer for medical
• Unconsciousness. Vomiting. attention.

Symptoms may be delayed (see
Notes).

EJIRedness. IProtective gloves. Remove contaminated clothes.
Rinse and then wash skin with
water and soap. Refer for medical
attention.

Redness. Pain. Blurred vision. Safety goggles, face shield, or First rinse with plenty of water

• EYES eye protection in combination for several minutes (remove
with breathing protection. contact lenses if easily possible),

then take to a doctor.

I·
IAbdominal cramps. Diarrhoea Do not eat, drink, or smoke Give nothing to drink. Refer for

INGESTION during work. Wash hands before medical attention.(further see Inhalation).
eating.

I SPILLAGE DISPOSAL
II

STORAGE
II

PACKAGING &

ILABELLING
Evacuate danger area! Collect leaking lJ:ireproof. Separated from strong ,,~nbreakable packaging; put breakable
and spilled liquid in sealable containers oxidants, food and feedstuffs and other packaging into closed unbreakable

International Chemical Safety Cards

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

International Chemical Safety Cards (WHOflPCSIILO)

1,2-DICHLOROETHANE

hltp://hazard.comlrnsds2lmflcards/file/0250.html
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as far as possible. Absorb remaining incompatible substances (see Chemical container. Do not transport with food
liquid in sand or inert absorbent and Dangers). Cool. Dry. and feedstuffs.
remove to safe place. Do NOT wash F symbol
away into sewer (extra personal Tsymbol
protection: self-contained breathing R: 45-11-22-36/37/38
apparatus). S: 53-45

Note: E
UN Hazard Class: 3
UN Subsidiary Risks: 6.1
UN Packing Group: II
Marine pollutant.

I SEE IMPORTANT INFORMATION ON BACK I
ICSC: 0250 Prepared in thecontext of cooperation between theInternational Programme onChemical Safety & the

Commission of theEuropean Communities © IPes CEC 1993

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
I COLOURLESS, VISCOUS LIQUID, WITH The substance can be absorbed into the body

CHARACTERISTIC ODOUR. TURNS DARK by inhalation of its vapour, through the skin and
M ON EXPOSURE TO AIR, MOISTURE AND by ingestion.

LIGHT.
P INHALATION RISK:

PHYSICAL DANGERS: A harmful contamination of the air can be
0 The vapour is heavier than air and may travel reached very quickly on evaporation of this

R
along the ground; distant ignition possible. As a substance at 20°C.
result of flow, agitation, etc., electrostatic

T
charges can be generated. EFFECTS OF SHORT·TERM EXPOSURE:

The vapour irritates the eyes, the skin and the
CHEMICAL DANGERS: respiratory tract. Inhalation of the vapour may

A The substance decomposes on heating and on cause lung oedema (see Notes). The substance

N
burning producing toxic and corrosive fumes may cause effects on the central nervous system,
including hydrogen chloride (ICSC # 0163) and kidneys, liver, resulting in impaired functions.

T
phosgene (lCSC # 0007). Reacts violently with
aluminium, alkalimetals, alkaliamides, ammonia, EFFECTS OF LONG·TERM OR
bases, strong oxidants. Attacks many metals in REPEATED EXPOSURE:
presence of water. Attacks plastic. Repeated or prolonged contact with skin may

D
cause dermatitis. This substance is probably

OCCUPATIONAL EXPOSURE LIMITS carcinogenic to humans.

A
(OELs):
TI.V: 10ppm; 40 mglm3 (as TWA) (ACGIH

T
1994-1995).

A

Boiling point: 83YC Relative density of the vapour/air-mixture at
Melting point: -35.7°C 20°C(air =I): 1.2

PHYSICAL Relative density (water =I): 1.235 Flash point: 13°C c.c,

PROPERTIES Solubility in water, gllOOm1: 0.87 Auto-ignition temperature: 413°C
Vapour pressure, kPa at 20°C: 8.7 Explosive limits, vol% in air: 6.2-16
Relative vapour density (air =I): 3.42 Octanollwater partition coefficient as log Pow:

1.48

IENVIRg~NTALII I
I NOTES I
IDepending on the degree of exposure, periodic medical examination is indicated. The symptoms of lung oedema often do I

International Chemical Safety Cards

I
I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

International Chemical Safely Cards (WHOIIPCSIILO)

1,2-DICHLOROETHANE

http://hnzard.comlmsds2lmf/cards/file/02S0.html
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I International Chemical SafetyCards (WHOIIPCSIILO) 4/19/01 11:52 AM

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

not become manifest until a few hours have passed and they are aggravated by physical effort. Rest and medical
observation are therefore essential. Immediate administration of an appropriate spray. by a doctor or a person authorized by
himlher, should be considered.

Transport Emergency Card: TEC (R)-605
NFPA Code: H 2; F 3; R 0;

I ADDITIONAL INFORMATION I
I II I
ICSC: 0250 1,2-DICHLOROETHANE

© IPCS, CEC. 1993

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
IMPORTANT for the use whicb might be made of this information. This card contains the collective views of the

LEGAL IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included in
NOTICE: national legislation on the subject. The user should verify compliance of the cards with the relevant

legislation in the country of use.

I http://hazard.comlrnsds2/mflcards/file/0250.html

Confidential Business InfO!malion

BRIX001138
Page 3 of3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHEMSERVICE - DI·ISo-PROPYLBENZENE, 0-768 4/19/01 1J:54 AM

CHEM SERVICE -- DI-ISO-PRDPYLBENZENE, 0-768
MATERIAL SAFElY DATA SHEEr
CHEM SERVICENSN: 681000N067864
Manufacturer's CAGE: 8Y898
Part No. Indicator: A
Part Number/Trade Name: DI-ISO-PROPYLBENZENE, 0-768
===========================================================================

General Infonnation
===========================================================================
Cc:rrrpany' s Name: CHEM SERVICE INC
Cc:rrrpany's P. O. Box: 3108
Cc:rrrpany's City: WEST CHESTER
Cc:rrrpany's State: PA
Cc:rrrpany's Country: US
Cc:rrrpany's zip Code: 19381
Cc:rrrpany's Emerg Ph #: 215-692-3026
Company's Info Ph #: 215-692-3026
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Status: 8M]

Date MSDS Prepared: 01SEP88
safety Data Review Date: 28DEX:95
MSDS Serial Number: CEGQN
===========================================================================

Ingredients/Identity Infonnation
===========================================================================
Proprietary: NJ
Ingredient: BENZENE, DIISOPRDPYL-; (DI-ISO-PROPYLBENZENE)
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: CZ6330000
CAS Number: 25321-09-9
OSHA PEL: N/K (FP N)
ACGIH TIN: N/K (FP N)
===========================================================================

physical/Chemical Characteristics
===========================================================================
Appearance And Odor: AROMATIC OlXlR. COLDRLESS LIQUID.
Boiling Point: 397F,203C
Vapor Density (Air=l): 0.864
Solubility In Water: INSOL (IMMISCIBLE)
===========================================================================

Fire and Explosion Hazard Data
===========================================================================
Flash Point: 169F,76C
Extinguishing Media: CARBON DIOXIDE, DRY CHEMICAL POWDER OR WATER SPRAY.
Special Fire Fighting Proc: WEAR NIOSH/MSHA APPROVED SCBA & FULL
PROI'ECTIVE EQUIPMENT (FP N) .
Unusual Fire And Expl Hazrds: 'IHIS IS A COMBUSTIBLE COMPOUND.
===========================================================================

Reactivity Data
===========================================================================

I http://hazard.com/rnsds21f188121986.htrnl
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CHEM SERVICE - DI-ISQ-PROPYLBENZENE, 0.768 4/19/01 11:54 AM

Stability: YES
Cond To Avoid (Stability): NONE SPECIFIED BY MANUFACI'URER.
Materials To Avoid: COMBUSTIBLE. INCOMPATIBLE WITH S'IR0lI"G OXIDIZ:m:;;
AGENl'S.
Hazardous Decorrp Products: DECOMPOSITION LlBERA'IES TOXIC FUMES.
DECOMPOSITION PRODUCTS ARE CORROSIVE.
Hazardous Poly OC=: NO
Conditions To Avoid (Poly): NOT RELEVANT
===========================================================================

Health Hazard Data
===========================================================================
LD50-LC50 Mixture: LD50 (RAT) : 6500 M3/KG
Route Of Entry - Inhalation: YES
Route of Entry - Skin: YES
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: CONI' LENSES SHOULD NOT BE WJRN IN LAB. ALL
CHEMS SHOULD BE CONSIDERED HAZ-AVOID DIRECT PHYSICAL CONT! CAN CAUSE SKIN
AND EYE IRRITATION. CAN BE HARMFUL IF ABSORBED THORUGH THE SKIN, INHALED
AND~. CAN BE IRRITAT:m:;; TO MUCOUS MEMBRANES.
carcinogenicity - NrP: NO
Carcinogenicity - IARC: NO
Carcinogenicity - OSHA: NO
Explanation Carcinogenicity: NOT RELEVANT
Signs/Synptorns Of Overexp: SEE HEALTH HAZARDS.
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACI'URER.
Emergency/First Aid Proc: AN ANTlDOI'E IS SUBSTANCE INI'ENDED TO COUNI'ERACl'
EFT OF POlS. IT SHOULD BE AJ:M[N ONLY BY MD/TRAINED EMER PERS. MED ADVICE
CAN BE OBTAINED FROM POlS CI'L CIR. EYES:FLUSH CONI'INUOUSLY WI WATER FOR @

LST 15 MIN. SKIN:FLUSH W/WATER FOR 15-20 MIN. IF NO BURNS HAVE OCCURRED-USE
SOAP & WATER TO CLEANSE. INHAL:REMOVE TO. FRESH AIR. AJ:M[N OXYG IF PATIENr
IS HAv:m:;; DFCLTY BR'lliG. IF PATIENr HAS STOPPED (SUP DAT)
===========================================================================

Precautions for Safe Handling and Use
===========================================================================
Steps If Matl Released/Spill: EVACUATE AREA. WEAR APPROPRIATE OSHA­
REGULATED EQUIPMENT. VENTILATE AREA. ABSORB ON VERMICULITE OR SIMILAR
MATERIAL. SWEEP UP AND PLACE IN AN APPROPRIATE CONTAINER. HOLD FOR
DISPOSAL. WASH CONTAMINATED SURFACES TO REMJVE ANY RESIDUES.
Neutralizing Agent: NONE SPECIFIED BY MANUFACI'URER.
Waste Disposal Method: DISPOSAL MUST BE I/A!W FEDERAL, STATE & LOCAL
REGULATIONS (FP N). BURN IN A CHEMICAL IN:INERATOR EQUIPPED WITH AN
.AFTERBURNER AND SCRUBBER.
Precautions-Handling/Storing: USE APPROP OSHA/MSMA APPRVD SFTY EQUIP.
AVOID CONT W/SKIN, EYES & CL'lliG. KEEP TIGHTLY CLSD & STORE IN COOL, DRY
PLACE. STORE ONLY W/COMPATIBLE CHEMS.
Other Precautions: - PERSONS NOT SPECIFICALLY & PROPERLY TRAINED SHOULD NOT
HNDL CHEM/ITS CNINR. FURNISHED FOR LAB USE ONLY! MAY NOT BE USED AS DRUGS,
COSMETICS, AGRICULTURAL/PESTIClDAL PRODS, FOOD ADDITIVES/AS HOUSEHOLD
CHEMICALS.
===========================================================================

Control Measures
===========================================================================

I hup:/Ihazard.com/msds2/f/B B/21986.htmJ

Confidential Business Information

BRIX 001140 Page 2 of3



===========================================================================

===========================================================================

===========================================================================

===========================================================================

Page 3 of3

4/19/01 11:54 AM

BRIX 001141

Label Data

Dispcsal Data

Transpcrtation Data

===========================================================================

===========================================================================

Respiratory Protection: USE NIOSH/MSHA APPROVED RESPIRA'IDR.
Ventilation: THIS CHEMICAL SHOULD BE HANDLED ONLY IN A HOOD.
Protective Gloves: IMPERVIOUS GLOVES (FP N) •
Eye Protection: ANSI APPRVD CHEM w)RKERS G03GS & (SUPDAT)
Other Protective E'quipnent: ANSI APPROVED EMERGENCY EYE WASH AND DELUGE
SHOiVER (FP N) .
Work Hygienic Practices: NJNE SPE::::IFIED BY MANOFACI'URER.
SUppl. Safety & Health Data: FIRST AID PROC:BRTHG AI:MJN ARTF RESP. IF
EXHIBITIN3 SIGNS OF SHCXX-KEEP WARM & QUIEI'. GEI' MED ATIN IF NE::::. IF IN
CARDIAC ARREST AI:MJN CPR. CONTINUE LIFE SUPPORTIN3 MEASURES UNTIL MED
ASSISTANCE HAS ARRIVED. IN3EST:CONT MD IMMED (FP N). EYE PROT:FULL LENGTH
FACE SHIELD (FP N) .

Label Required: YES
Technical Review Date: 28DE::::95
Label Status: G
Corrmon Name: DI-ISO-PROPYLBENZENE, 0-768
Chronic Hazard: NJ
Signal Word: WARNIN3!
Acute Health Hazard-Slight: X
Contact Hazard-Moderate: X
Fire Hazard-Moderate: X
Reactivity Hazard-None: X
Special Hazard Precautions: CX)MBUSTIBLE. ACUTE: CAN CAUSE SKIN AND EYE
IRRITATION. CAN BE HARMFUL IF ABSORBED THORUGH THE SKIN, INHALED AND
SWALI.CWED. CAN BE IRRITATIN3 'ID MUCOUS MEMBRANES. CHRONIC:NONE SPE::::IFIED BY
MANOFACI'URER.
Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y
Label Name: CHEM SERVICE ThJC
Label P.O. Box: 3108
Label City: WEST CHESI'ER
Label State: PA
Label Zip Code: 19381
Label Country: US
Label Emergency NUmber: 215-692-3026

CHEM SERVICE- DI-ISo-PROPYLBENZENE, 0-768I
I
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AS OF January 1999

General Info:rmation

Fire and Explosion Hazard D3.ta

Ingredients/Identity Info:rmation

Physical/Chemical Characteristics

===========================================================================

===========================================================================

===========================================================================

CHEM SERVICE -- 7310J N-PROPYLBENZENE - LAEORA'IORY STANDARD
MATERIAL SAFEI'Y DATA SHEEr
CHEM SERVICE
NSN: 655000F037482
Manufacturer's CAGE: 8Y898
Part No. Indicator: A
Part Nurriber/Trade Name: 7310J N-PROPYLBENZENE

===========================================================================

===========================================================================

Proprietary: NO
Ingredient: N-PROPYLBENZENE
Ingredient Sequence Nurriber: 01
NIOSH (RTECS) Nurriber: DA8750000
CAS Nurriber: 103-65-1

Flash Point: 116.6F
Extinguishing Media: C02, DRY CHEMICAL PCWDER/SPRAY.
Unusual Fire And Expl Hazrds: COMBUSTIBLE CClMEDUND. SENSITIVE 'IO HEAT.

Item Name: LAEORA'IORY STANDARD
Corrpany's Name: CHEM SERVICE IN:
Company's Street: 660 'lU'JER IN
Corrpany's P. o. Box: 3108
Corrpany' s City: WEST CHESTER
Company's State: PA
Company's Country: US
Corrpany's zip Code: 19381-3108
Company's Emerg ph #: 215-692-3026/800-452-9994
Company's Info Ph #: 215-692-3026/800-452-9994
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Status: SE
D3.te MSDS Prepared: 02JUL90
Safety D3.ta Review D3.te: 07DEC94
Preparer's Company: CHEM SERVICE IN:
Preparer's St Or P. O. Box: 660 'lU'JER IN
Preparer's City: WEST CHESTER
Preparer' s State: PA
Preparer's zip Code: 19381-3108
MSDS Serial Nurriber: BWJIW

Appearance And Odor: COWRLESS LIQUID
Boiling Point: 318.56F
Melting Point: -147.1F
Solubility In Water: INSOLUBLE

CHEM SERVICE - 73101 N·PROPYLBENZENE· LABORATORY STANDARDI
I
I
I
I
I
I
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===========================================================================

Transportation Data

===========================================================================
Control Measures

===========================================================================

Steps If Mat! Released/Spill: E\lACOATE AREA. WEAR APPRORPRIATE OSHA
REXiULATED EQUIEMENr. VENrlLATE AREA. ABSORB ON VERMICULITE/SIMILAR
MATERIAL. SWEEP UP & PLACE IN APPROPRIATE CONTAINER/HOLD FOR DISPOSAL. WASH
CONTAMINATED SURFACES TO REMJVE ANY RESlOOES.
Waste Disposal Method: BURN IN A CHEMICAL JNCINERATOR EQUIPPED W/AN
AFTERBURNER & SCRUBBER lAW/FEDERAL, STATE & LCCAL REXiULATIClNS.
Precautions-Handling/Storing: STORE IN A COOL DRY PLACE ONLY W/CCMPATIBLE
CHEMICALS. KEEP TIGHTLY CLOSED.
Other Precautions: AVOID CONTACI' W/SKllil, EYES & CLOI'HING. IXlN'T BREATH
VAPORS. CONTACI' LENSES SHOULIN'T BE WJRN IN THE LABORATORY. ALL CHEMICALS
SHOULD BE CONSIDERED HAZARIXJUS. AVOID DIRECl' PHYSICAL CONTACT.

===========================================================================

Precautions for safe Handling and Use
===========================================================================

LD50-LC50 Mixture: ORAL LD50 (RAT/IDUSE): 6040 M3/KG
Route Of EntIY - Inhalation: YES
Route Of Ent:ry - Skin: YES
Route Of Ent:ry - Ingestion: YES
Health Haz Acute And Chronic: EYES: CAN CAUSE IRRITATION. SKllil: CAN CAUSE
IRRITATION. HARMFUL IF ABSORBED. JliIHALATION: HARMFUL. mST &/VAPORS CAN
CAUSE RESPIRATORY TRACT IRRITATION. IN3ESTION: HARMFUL. CAN BE IRRITATThG
TO MUCOUS MEMBRANES.
Carcinogenicity - NI'P: NO
Carcinogenicity - IARC: NO
Carcinogenicity - OSHA: NO
Explanation Carcinogenicity: NONE
Signs/Syrrptoms Of Overexp: IRRITATION .
Emergency/First Aid Proc: N-HEXANE-EYES: FLUSH CONTINUOUSLY W/WATER FOR
15-20 MINS. SKllil: FLUSH W/WATER FOR 15-20 MINS. IF NOT BURNED, WASH W/ SOAP
& WATER. JliIHALATION: REMJVE TO FRESH AIR. GIVE CPR/OXYGEN IF NEEDED. KEEP
WARM & QUIEI'. IN3ESTION: IXlN'T INlXJCE VClMITThG/GIVE LIQUIDS IF
UNCONSCIOUS/CONVULSIVE. IF VClMITThG, WATCH CLOSELY FOR ANY AIRWAY
OBSTRUCrrON. OBTAIN MEDICAL ATI'ENI'ION IN ALL CASES.

===========================================================================

Reactivity Data
===========================================================================

Health Hazard Data

Stability: YES
Cond To Avoid (Stability): HEAT.
Materials To Avoid: STRONG OXIDIZThG AGENTS.
Hazardous Decorrp Products: TOXIC FUMES.
Hazardous Poly OCcur: NO

RespiratoIY Protection: WEAR APPROPRIATE OSHA/MSHA APPROVED SAFEI'Y
EQUIEMENT.
ventilation: CHEMICAL SHOULD BE HANDLED ONLY IN A HOOD.
Eye Protection: EYE SHIELDS

ht1p:/1h azard.com/msds2/f/90/14287 .html
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===========================================================================

===========================================================================

===========================================================================

Label Required: YES
Label Status: G
Comnon Name: 7310J N-PROPYLBENZENE
Special Hazard Precautions: EYES: CAN CAUSE IRRITATION. SKIN: CAN CAUSE
IRRITATION. HARMFUL IF ABSORBED. INHALATION: HARMFUL. ruST &/VAPORS CAN
CAUSE RESPIRA'TORY TRACI' IRRITATION. IN3ESTION: HARMFUL. CAN BE IRRITATIN3
'TO MUCOUS MEMBRANES. IRRITATION.
Label Name: CHEM SERVICE INC
Label Street: 660 'IaNER IN
Label P.O. Box: 3108
Label City: WEST CHESI'ER
Label State: PA
Label Zip Code: 19381-3108
Label Country: US
Label Emergency NUmber: 215-692-3026/800-452-9994
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BRIX001144

Label Data

Disposal Data
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-

I
I
I
1
1
I,

1
1
1
Ii
I
1
1
I:
1
1
I
1
I hllp,IIh"""d.com/m,d,2/f/901l4287 .html

--------------------Eonfidential-Business Information



TETRAETHYL LEAD
Tetraethylplumbane

Lead tetraethyl
TEL

Pb(C2Hs)4

Molecularmass: 323.45
CAS # 78-00-2
RTECS # TP4550000
ICSC # 0008
UN# 1649
EC # 082-002-00-1

TYPES OF ACUTE HAZARDS/

I II

FIRST AID/

IHAZARD/ SYMPTOMS PREVENTION FIRE FIGHTINGEXPOSURE

I FIRE IIcombustible. IINO open flames. IPowder, water spray, foam, carbon
dioxide.

Above 77°C explosive vapour/air Above 77"C closed system, In case of fire: keep drums, etc.,

EXPLOSION mixtures may be formed. ventilation, and explosion-proof cool by spraying with water.
electrical equipment. Combat fire out of sheltered

position.

PREVENT GENERATION OF IN ALL CASES CONSULT A
MISTS! STRICT HYGIENE! DOCTOR!

EXPOSURE AVOID EXPOSURE OF
(PREGNAN1) WOMEN! AVOID
EXPOSURE OF ADOLESCENTS
AND CHILDREN!

I. INHALATION IConvulsions. Dizziness. Headache. Ventilation, local exhaust, or Fresh air, rest. Artificial respiration
Unconsciousness. Vomiting. breathing protection. if indicated. Refer for medical
Weakness. attention.

~
MAY BE ABSORBED! Redness. Protective gloves. Protective Remove contaminated clothes.
(further see Inhalation). clothing. Rinse and then wash skin with

water and soap. Refer for medical
attention.

EJPain. Blurred vision. Face shield, or eye protection in First rinse with plenty of water for
combination with breathing several minutes (remove contact
protection. lenses if easily possible), then take

to a doctor.

Convulsions. Diarrhoea. Dizziness. Do not eat, drink, or smoke during Rinse mouth. Induce vomiting
Headache. Unconsciousness. work. (ONLY IN CONSCIOUS

• INGESTION Vomiting. Weakness. PERSONS I). Give plenty of water
to drink. Refer for medical
attention.

I SPILLAGE DISPOSAL II STORAGE II PACKAGING & LABELLING I
Evacuate danger area! Consult an Fireproof. Separated from strong Unbreakable packaging; put breakable
expert! Ventilation. Collect leaking liquid oxidants, acids. Keep in the dark, packaging into closed unbreakable
in sealable containers. Absorb remaining Ventilation along the floor. container.
liquid in sand or inert absorbent and T+ symbol
remove to safe place. (extra personal R: 26/27/28-33
protection: complete protective clothing s. 13-26-36/37-45
including self-contained breathing UN Haz Class: 6.1
apparatus). UN Pack Group: I (M)

International Chemical Safety Cards

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

International Chemical Safety Cards (WHOflPCSIILO)

TETRAETHYLLEAD

http~lhazard.comlmsds2lmf/cardslfileJ0008.hlml
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PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS VISCOUS LIQUID, WTIH The substance can be absorbed into the body by
CHARACTERISTIC ODOUR. inhalation, through the skin, by ingestion.

I PHYSICAL DANGERS: INHALATION RISK:
M The vapour is heavier than air A harmful contamination of the air can be reached
P rather quickly on evaporation of this substance at
0 CHEMICAL DANGERS: 20'C.
R The substance decomposes on heating above
T IIO'C and under influence of light producing toxic EFFECTS OF SHORT-TERM EXPOSURE:
A fumes: carbon monoxide, lead. Reacts violently The substance irritates the eyes, the skin, the
N with strong oxidants, acids, halogens, oils and fats respiratory tract. The substance may cause effects
T causing fire and explosion hazard. Attacks rubber on the central nervous system, resulting in

and some plastics and coatings. irritability. insomnia, cardiac disorders. Exposure
D could cause lowering of consciousness. Exposure
A OCCUPATIONAL EXPOSURE LIMITS to high level may result in death. Medical
T (OELs): observation is indicated.
A 1LV (as Pb): ppm: 0.1 mg/m3 (skin) (ACGIH 1991-

1992) EFFECTS OF LONG-TERM OR REPEATED

PDK (as Pb): 0.005 mg/m'' P (USSR 1987) EXPOSURE:
May cause reproductive toxicity in humans.

Boiling point (decomposes): 200'C Relative density of the vapour/air-mixture at 20'C

PHYSICAL Melting point: -136.8'C (air =I): 1.00

PROPERTIES Relative density (water =I): 1.7 Flash point: 77'C
Solubility in water: None Auto-ignition temperature: Above 110°C
Vapour pressure, kPa at 20'C: 0.027 Explosive limits, vol% in air: 1.8

IENVIRg~NTALI It is strongly advised not to let the chemical enter into the environment.

I NOTES I
Depending on the degree of exposure, periodic medical examination is indicated. The relation between odour and the
occupational exposure limit cannot be indicated. Do NOT take working clothes home. Tetraethyllead used as an anti-knock
compound in gasoline also contains ethylene dibromide and ethylene dichloride as impurities. Also consult ICSC #0052.

Transport Emergency Card: TEC (R)-157
NFPA Code: H3; F2; R3;

I ADDffiONAL INFORMATION I
I II I
IICSC: 0008 TETRAETHYL LEAD

I@ IPCS, CEC. 1993

Neither the CEC or the !PCS nor any person acting on behalf of the CEC or the !PCS is responsible for the

IMPORTANT use which might be made of this information. This card contains the collective views of the !PCS Peer

LEGAL NOTICE: Review Committee and may not reflect in all cases all the detailed requirements included in national
legislation on the subject. The user should verify compliance of the cards with the relevant legislation in the
country of use.

Page 2 of 2

ICSC: 0008
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Preparedin the context of cooperationbetweenthe InternationalProgrammeon ChemicalSafety & the Commission
of the European Communities @ IPCS CEC 1993

SEE IMPORTANT INFORMATION ON BACK

International Chemical Safety Cards

ICSC: 0008

TETRAETHYL LEAD

International Chemical Safely Cards (WHOfIPCSfILO)

I
I
I
I hnp:I/hm,d.,omlmsds2lmfl",ds/fiI,/OO08.h.ml
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Introduction

1 INTRODUCTION

The Supplemental Preliminary Assessment, the Expanded Preliminary Assessment, and

this report together fulfill Brix Maritime's agreement to perform a preliminary

assessment under its December 1999 Voluntary Cleanup Letter Agreement with DEQ.

These reports. taken together, satisfy and/or exceed the requirements for a preliminary

This report presents the results of the soil and groundwater sampling and analysis

program conducted in May-june 2001 at the Brix Maritime Company (Brix Maritime)

property located at 9030 Northwest St. Helens (Site) (Figure 1). The sampling and

analysis program was undertaken to fulfill requests by the Oregon Department of

Environmental Quality (DEQ) for additional information on the potential presence of

constituents in soils and groundwater on the Site as described in DEQ's letter to Brix

Maritime dated December 19, 2000. DEQ stated in 1999, and on numerous occasions

since that time, that the primary purpose of the information and sampling requests was

to determine whether the Site might be a source of constituents to the river. The

sampling results discussed in this report augment and should be read in conjunction

with existing information on the Site already provided to DEQ in the Expanded

Preliminary and Supplemental Preliminary Assessments (Anchor 2000) conducted by

Brix Maritime in February 2000 and October 2000, respectively.

September2001
99-056-01

BRIX 001154

1Sampling Results Report
Brix lvuniiime Site

This report includes a general review of site characteristics and history in Section 2

(Background). Detailed background and site information can be found in the

Supplemental Preliminary Assessment (Anchor 2000). Sampling and analytical methods

and results are presented in Sections 3, 4, and 5. DEQ also requested in the December

19, 2000 letter that Brix Maritime present additional information on any hazardous

materials at the Site. Section 6 provides a description of materials used and/or generated

at the Site. Based on the sampling results presented in Section 5, a risk assessment for

upland human health following DEQ Guidance (DEQ 1999) is presented in Section 7.

Section 8 provides a conservative preliminary risk screening of nearshore groundwater

constituent concentrations to determine whether these concentrations might pose

potential risks to river receptors. Site and chemical-specific characteristics are also

evaluated in Section 8 to determine whether the Site is a source of constituents to the

river. Conclusions are presented in Section 9.
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Introduction

additional investigation or remedial action is required.

assessment as defined by OAR 340-122-0115(41) and provide the information described

in DEQ guidance. When read together, these reports conclude that past and present

operations at the Site do not pose a risk to present and future public health, safety,

welfare and the environment, that the Site is not a source to the river, and that no
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2.1.2 Site Features

Background

2 BACKGROUND

2.1 Site Description

2.1.1 Site Location

The Site is located at 9030 NW St. Helens Road, Portland, Oregon, Township 1

North, Range 1 West, Section 11, Tax Lot 800. TI1e Site is bordered to the

northeast by the Willamette River, to the southwest by railroad tracks and NW

St. Helens Road, to the northwest by a bulk fuel storage facility, and to the

southeast by industrial use property (Figure 2).
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2.1.3 Site History

Information on the history of the Site is included in the Supplemental

Preliminary Assessment Summary Report (Anchor 2000). However, some

information in the report requires clarification on the ownership and operation of

the Site. The property was vacant and undeveloped prior to 1979, at whim time

Brix Maritime, a Delaware corporation, developed the property for use as a

dispatch and coordination office for a tugboat fleet. In 1993, Brix Maritime

became a wholly-owned subsidiary of Foss Maritime Company, a Washington

corporation. Brix Maritime continues to own and operate the property under a

license allowing Brix Maritime to use the Foss name. Foss Maritime Company

does not own or operate the property, although the Foss name is displayed at the

TI1e Site consists of approximately 3.7 acres with two primary structures: an

office building and a maintenance building. A covered "work barge" associated

with the property is moored on the Willamette River. TI1e topography at the Site

is generally level with elevations of approximately 30 feet above mean sea level

(msl) at the southwest property boundary to 20 feet msl at the top of the river

bank in the northeast portion of the property. TI1e Site is entirely developed and

covered with asphalt, concrete, 01' buildings, with the exception of a steep

riverbank sloping down to the Willamette River that is protected by rip-rap.
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Background

1 The use of the Foss name under license to Brix has previously caused confusion over the ownership

and operation of the Site. The Site is operated by Brix Maritime and record title to the property

comprising the Site remains in Brix Maritime's name.

Site under the license granted to Brix Maritime'. TIle use of the property has

remained the same since site development; it is currently, and has always been,

used for tug mooring, maintenance, fueling, and crew rotation.

In 1998, the Site was identified by the DEQ as a potential source of constituents to

the Willamette River sediments based on the Portland Harbor Study (EPA 1998).

Since that time, the following information requests and submittals were made

regarding the potential presence of constituents at the Site and whether any such

constituents pose a risk to public health, safety, welfare or the environment or are a

source to river sediments:

BRIX 001156
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2.2 Regulatory History

Prior to 1998, the regulatory history for the Site is limited to issues related to the

permitting, construction and decommissioning of the several Underground Storage

Tanks (USTs) used to hold light petroleum products including diesel, gasoline, and

lubrication oil. In 1993, a release was reported to DEQ related to these USTs and a

soil remediation was undertaken. Brix Maritime's policy is to report any and all

spills observed in or near the river regardless of the source. As a result, several spills

and sheens have been reported in the vicinity of the property, including those

observed coming from the Oty of Portland's storm water outfall at the Site, many of

which were not associated with BrL'{ Maritime's property or its operations. TIle City

outfall is a potential source of petroleum constituents typical of urban runoff.

1) March S, 1999 - DEQ requested information on the Site

2) March 31, 1999 - Brix Maritime provided the requested information

3) November 19, 1999 - DEQ requested that Brix Maritime enter into a

Voluntary Cleanup Letter Agreement to perform a prehminary assessment

4) December 1999 - Brix Maritime agreed to perform a preliminary assessment

and initiated an Expanded Prelim.inary Assessment

5) February 2000 - Brix Maritime submitted the Expanded Preliminary

Assessment (Anchor 2000)
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2.3 Previous Reporting Results

The primary reports submitted to DEQ regarding the Site as a potential source to the

river were the Expanded Preliminary Assessment and the Supplemental Preliminary

Assessment (Anchor 2000). The Expanded Preliminary Assessment presented

existing information on USTs, outfalls, adjacent site uses, and nearby Willamette

River sediment quality and evaluated the potential pathways to the river. It was

concluded from this information that potential pathways to the river do not exist.

DEQ stated in 1999, and on numerous occasions throughout the above requests, that

the primary purpose of the information and sampling requests was to determine

whether the Site might be a source of constituents to the river. Some of the

information summarized and collected since 1999 has been relevant to the site

history and subsequent remediation of the soils around USTs. However, at no time

has Brix Maritime requested or sought official closure of either existing or previously

removed USTs. All investigations have been conducted with the sole purpose of

answering DEQ's questions regarding the Site as a potential source to the Willamette

River.

6) April 20, 2000 - DEQ requested additional information

7) October 2000 - Brix Maritime submitted a Supplemental Preliminary

Assessment with additional information (Anchor 2000)

8) December 19, 2000 - DEQ requested yet another round of information on

hazardous materials used or generated at the Site and site sampling

9) January 17, 2001 - Brix Maritime advised DEQ that they had received a

general notice letter from EPA and were participating in efforts to address

the Portland Harbor Superfund site

10) May 2001 - Brix Maritime submitted a Work Plan to DEQ for on-site

sampling

11) Late May-Early [une 2001- Brix Maritime conducted extensive sampling of

soils and groundwater at the Site (sampling plan described in HAl 2001)

12) June 27, 2001 - Brix Maritime met with DEQ to present the preliminary

results of the on-site sampling program

BRIX 001157

September 2001
99-056-01

5SamplingResults Report
Btix Maritime Site

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business InfOl marion



Background

The discussion of these sediment quality guidelines does not imply any form of

agreement with technical basis by which they were developed or agreement with the

spatial extent of sediments that may require cleanup or form the basis of Natural

Resource Damage claim. These sediment guidelines are being used for screening

level purposes only.

2.4 Existing Sediment Quality Data

As noted above, the Expanded and Supplemental Preliminary Assessments (Anchor

2000) concluded that the Site was not a source to river sediments. Further, the

Expanded Preliminary Assessment reviewed the sediment concentrations of

polycyclic aromatic hydrocarbons (PAHs) in nearby river sediments and DEQ

evaluations, and found that this information does not indicate the Site is a SOUTce.

Sediment PAH concentrations were screened against National Oceanic and

Atmospheric Administration (NOAA) Upper Effects Thresholds (UETs), which are

set at 5,300 and 6,500 ug/kg for Low molecular weightPAHs (or LPAHs) and High

molecular weight PAHs (or HPAHs), respectively. Similarly, total PAH (TPAH)

concentrations were compared to consensus-based sediment quality guidelines

developed by MacDonald et al. (2000), which include a Threshold Effects

Concentration (TEC) and Probable Effects Concentration (PEC) set at 1,610 and

22,800 ug/kg TPAH, respectively.

BRIX 001158

September 2001
99-056-01

6

The Supplemental Preliminary Assessment examined the site history, potential

chemical sources, and potential pathways to the river in more detail as requested by

DEQ. This report further supported the conclusions of the previous report. In

particular, it was found that there was no soil or groundwater contamination that

had any reasonable prospect of migrating to the river via ground or surface water.

Further, previous releases associated with the USTs had been localized to upland

soils, which were the subject of soil remediation activities undertaken in 1993.

Again, it was concluded that further investigations of the Site as a potential SOUTce to

the Willamette River were not warranted.

Sampling Results Report
Btix Maritime Site

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business InfOiillation



Background

In addition, the types and proportions of PAHs (e.g., ratio of LPAHs to HPAHs)

present in sediments downstream of the Site (with S0052 being most applicable) are

not characteristic of petroleum SOUTces at the Site. Two general sources of PAHs in

urban environments are widely recognized:

Petrogenic - having origin associated with crude oil or refined petroleum

products. These PAH mixtures are enriched in lower molecular weight

compounds. Examples include crude oil, bunker C, diesel fuel, gasoline, and

incomplete combustion residues of these fuels.

Pyrogenic - having an origin associated with significant heating or organic

matter. This process results in PAH mixtures enriched in higher molecular

weight compounds. Examples include by-products of coal gasification and coal

tar distillation, fuel combustion products found in urban runoff and fallout, and

fires. Urban runoff is a significant source of pyrogenic PAHs to urban

waterways and is associated with outfalls that discharge urban storm water

runoff from non-point sources in watersheds.
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In terms of the volume and use of materials at the Site, petrogenic PAHs (primarily

from lubrication oil, diesel fuel, and to a lesser extent gasoline) would be the most

likely constituents that could be associated with past and present operations at the

Site. Petrogenic PAHs tend to be dominated by LPAHs, particularly 2- and 4-ring

PAHs (Battelle 1998). TIle typical ratio of LPAH/HPAH in petrogenic materials

ranges from 4 (bunker C) to 846 (gasoline), with crude oil having a ratio of

approximately zf (Battelle 1998). However, pyrogenic PAHs (those from

The closest available downstream surface sediment sampling site (S0052) had

concentrations of LPAHs at 803 ug/kg and HPAHs at 3,907 ug/kg, wh.ich are well

below the UETs. Station S0052 is just downstream of the northeast comer of the

Site. If the Site were or had been a source of PAHs, this station would be an ideal

location for detection of these SOUTces. That is, stations further downstream would

less likely to be affected by any potential source from the Site and more likely to be

affected or influenced by other sources along the shoreline.
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Background

combustion, fire, or coal conversion) have LPAH/HPAH ratios that range from 0.02

(pitch) to 2.7 (creosote) (Battelle 1998).

The LPAH/HPAH ratio at SD052, just downstream of the Site, is 0.2. This ratio is not

indicative of petrogenic sources of PAHs. Rather, this ratio appears to be more

consistent with the ratio typically found for urban storm water runoff and/or other

pyrogenic sources.

USTs #1, #3, #4, and #5 were piped to the covered maintenance barge to service

watercraft. Transfer pipes ran underground from the UST system, daylighted

along the riverbank, and ran directly over water to the work barge. UST #2 had

been utilized for refueling of company vehicles; all piping to this tank ran

underground to a fuel dispenser located adjacent to the west comer of the

maintenance building.
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2.5 UST Operational and Release History

2.5.1 Operational History

Five USTs are known to have been used at the Site, two of which were

decommissioned by removal (USTs #1 and #2) in December 1998. The five USTs

were installed in 1979 in a single tank nest located adjacent to the maintenance

building (Figures 2 and 3). The DEQ Facility Identification Number is #7374.

The five USTs included two 20,000-gallon capacity diesel fuel tanks (UST #4 and

UST #5), two 6,OOO-gallon capacity lubrication oil tanks containing 30-weight and

40-weight oil, respectively (UST #1 and UST #3), and one 2,000-galion capacity

gasoline tank (UST #2). All of the tanks and piping were constructed of single­

wall steel at the time of installation.

In 1998, Ulrich Industrial Coatings decommissioned USTs #1 and #2 by removal

and upgraded USTs #3, #4, and #5. During these activities. the fueling lines were

re-routed to their current configuration (Figure 4). The UST permitting and

decommissioning documentation, as well as the UST upgrade documentation,

are attached to the Supplemental Preliminary Assessment as Appendix E and F,

respectively (Anchor 2000).
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2.5.2 Release History

Two releases of petroleum products have been documented at the Site, both

relating to the UST system, which were reported under DEQ leaking UST File

No. 26-93-0009.

In 1998, during tank upgrading activities, petroleum-hydrocarbons were

encountered in soil potentially due to an overfill at either UST No.4 or No.5;

however, the specific tank was not documented. Soil samples were not collected

to confirm the observed findings but the potential release was reported to DEQ.

In 1993, a lubricating oil release was reported to DEQ relating to a hole

discovered in a 30-weight lube oil transfer line next to the eST nest. At that time,

soil removal activities were conducted and approximately 60 feet of each of the

steel UST product lines were removed and replaced with fiberglass piping (Hahn

and Associates, Inc. [HAI] 1993a). Approximately 50 cubic yards of soil were

removed during the excavation activities. Subsurface investigations conducted

by HAL(HAI 1993b) in the vicinity of the tank nest detected gasoline, diesel, and

oil-range petroleum hydrocarbons in soil; however groundwater was not tested

at the time. A total of 13 soil borings (B-1 through B-13;Figure 4) were installed

at the Site; the results of soil testing relating to the 1993soil removal and

subsurface investigations are detailed in the Supplemental Preliminary

Assessment (Anchor 2000)
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Field Methods

3.1 Push Probe Installation

3 FIELD METHODS

Subsurface soils and groundwater sampling was conducted throughout the Site in May

2001 to provide additional information to DEQ that confirms that the Site is not (and has

not been) a potential source of constituents to the river.

BRIX 001162
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The push probes were installed by Ceo-Tech Explorations, Inc. (Geo-Tech) of

Tualatin, Oregon. Because of limited access at the Site due to low overhead in the

on-site structure, one push probe boring (B-26) was installed by a hand-operated

Bosch Roto-Hammer@ hydraulic hammer unit. The remaining sixteen push probe

borings were installed by Ceo-Tech with a truck-mounted Ceo-Probe Syst~ms®

Sampling followed the procedures in the investigation Work Plan (HAl 2001).

Seventeen push probe borings (B-14through B-30) were installed during the

investigation of the UST area to depths ranging from 4 to 32 feet below ground

surface (bgs) (Figure 4). Groundwater samples were collected from six of the

borings (B-14, B-15, B-17, B-18,B-19, and B-20). A groundwater sample was

attempted at B-16, however the boring was dry.

Borings B-14 through B-20 were installed surrounding the UST and piping areas to

characterize the extent of potential petroleum compounds in soil and to sample

groundwater for the presence of petroleum compounds. Push probe locations B-19

through B-26 were placed in close proximity to UST and piping areas to better define

the vertical extent of petroleum impacted soil, and to collect risk parameter data.

Borings B-27 through B-29 were located in previously-identified and remediated

release areas to better define the vertical extent of potential petroleum compounds in

. soil and to collect "worst case" samples for a risk parameter analysis. Since the

locations of B-27, B-28, and B-29 were located in areas of current operating USTs and

piping, these areas were excavated by hand to uncover tank piping, prior to

initiating push probe sampling. Based on field screening observations, one

additional push probe (B-30) was installed southwest of B-21 at the former gasoline

dispenser area to further characterize field-identified potential petroleum impacts.
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Field Methods

hydraulic hammer unit equipped with a 1.5-inch outside diameter (00)

hydraulically-driven steel rod.

Following completion of the sampling activities, the borings were backfilled with

granular bentonite to within one foot of the ground surface and brought to grade

with concrete or asphalt to match the surrounding land surface.

3.2 Soil Sampling Activities

Continuous soil cores were collected from the Roto-Hammer boring using a 1.0-inch

00 stainless steel sampler with Teflon-lined sleeve that was advanced 2 feet into the

undisturbed soils. Continuous soil cores were collected from Ceo-Probe borings

using a 2-inch 00 stainless-steel Macrocore device utilizing a disposable polyvinyl

chloride (PVC) sleeve that was advanced 4 feet into the undisturbed soils. Soil

samples for analysis were collected from cores at approximate 2- to 4-foot intervals.

September 2001
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Upon collection, each soil sample was immediately placed in a 9-ounce sample jar

and capped with a Teflon-lined lid. The sample jars were then labeled and

transferred to a chilled container for shipment to the analytical laboratory. Standard

sampling protocols, including the use of chain-of-custody documentation, were

followed for all sampling procedures. TIle properties of each soil core were noted by

an HAl scientist in the field. A summary of the May 2001 push probe installations is

included as Table 1; and the boring logs are included in Appendix A. Boring logs for

B-1 through B-13 installed during the April 1993 subsurface investigation are also

included in Appendix A.

Each soil core was screened in the field for the presence of constituents by the visual,

olfactory, sheen, and headspace vapor methods. TIle presence of sheen was assessed

by placing clean tap water in a black pan and introducing approximately 5 grams of

dis aggregated soil to the water. Screening for the presence of organic vapors was

conducted by the headspace method using a photoionization detector (PID)

equipped with a 10.6 ev lamp. Immediately following the collection of the sample,

approximately 4 ounces of soil were placed in a one-quart plastic bag and sealed.

TIle sample was set aside for a 20-minute stabilization period, whereupon the
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Field Methods

3.4 Decontamination Procedures

Following completion of the water sampling activities, the temporary well point was

removed, and the boring abandoned.

Soil sampling equipment was decontaminated between soil samples with a

detergent wash followed by a double-rinse with potable water. All push probes,

including temporary well point screens, were steam-cleaned between probe

locations to prevent cross-contamination.

BRIX 001164
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The well points were typically purged of one liter of water or purged dry prior to

sampling. The water samples were collected with disposable polyethylene bailer

tubing for volatile compounds and a vacuum pump for PAHs and dissolved (field

filtered) lead. Sampling containers were completely filled such that no headspace

was present that would allow for the loss of volatile compounds. The sample bottles

were then labeled and transferred to a chilled container for shipment to the

analytical laboratory.

detector probe was inserted through the seal into the bag to collect the headspace

sample. The results of the headspace screening are recorded on the boring log in

parts per million (ppm). The results of the headspace method were used for

qualitative screening purposes only.

3.3 Groundwater Sampling Activities

Groundwater samples were collected from temporary well points installed in B-14,

B-15, B-17, B-18,B-19, and B-20 (Figure 4). Groundwater was not encountered in

recoverable quantities at B-16, and only very low quantities were encountered at B­

14. To collect the groundwater samples, a 4-foot section of 1-inch OD, O.010-inch

slotted, stainless steel well screen was set beneath the groundwater level.

Specifically, well screens were placed across a depth interval of 24 to 28 feet bgs in

all probes sampled, with the exception of B-14 where the screen was placed across a

depth interval of 28 to 32 feet bgs.
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Reusable groundwater sampling equipment was decontaminated between

groundwater samples by steam-deaning. Where new disposable equipment was

used for sample collection, decontamination was not necessary.
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Analytical Methods

4 ANALYTICAL METHODS

Selected groundwater samples were analyzed per the Work Plan (HAl 2001) for all of

the same parameters analyzed in soils (using the same methods) except gasoline, diesel,

and oil range TPH.

The soil and groundwater samples were transported to Environmental Services

Laboratory, Inc. of Portland, Oregon for analytical testing. Selected soil samples were

analyzed per the Work Plan (HAl 2001) for the following parameters:

• Gasoline-Range Total Petroleum Hydrocarbons (TPH) - NW TPH-Gx

• Diesel-Range TPH - NW TPH-Dx

• Oil-Range TPH - NW TPH-Dx

• Benzene, Toluene, Ethylbenzene, and Xylene (BTEX) - EPA 8260B or 8021

• Volatile Organic Compounds (VOCS) - EPA 8260B

o methyl-tert-butyl-ether (MTBE)

o ethylene dibrornide (EDB)

o ethylene dichloride (EDC)

o 1,2,4-trimethylbenzene (1,2,4-TMB)

o 1,3,5-TMB

o iso-propylbenzene

o n-propylbenzene

o naphthalene

• PAHs - EPA 8270 SIM

• Total Lead - EPA 6010.
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Results and Discussion

5 RESULTS AND DISCUSSION
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5.2 Soil Sample Results

5.2.1 Total Petroleum Hydrocarbons

The investigation activities conducted at the Site detected gasoline-range, diesel­

range, and oil-range petroleum hydrocarbons in soils at selected locations at

depths of 3 to at least 24.5 feet bgs. Detected gasoline concentrations range

During the April 1993 subsurface investigation, groundwater was observed at

depths between 23.5 and 26 feet bgs. During the May 2001 subsurface investigation,

groundwater was encountered at depths between 23 and 32 feet bgs; no

groundwater was found to be perched in the Sand Fill Unit. Based on groundwater

contaminant plume distribution (see Section 5.3), the direction of net groundwater

How beneath the site is inferred to be toward the northeast.

5.1 Subsurface Conditions

As observed during the January test pit investigation as well as April 1993 and May

2001 subsurface investigations, the shallow soils at the Site are composed typically of

gravel with varying mixtures of sand and silt (Gravel Fill Unit) from the surface to

depths of approximately 1 to 6 feet bgs. Underlying the Gravel Fill, sands and silty

sands (Sand Fill Unit) were observed to depths of between 20 and 25 feet bgs where

a native silty clay (Silty Clay Unit) was encountered to the maximum depth of

subsurface investigation at approximately 32 feet bgs, A native sand zone was

observed beneath the Silty Clay Unit at some locations (B-19, B-22, and B-26).

Concrete and gravel fill material was observed in four borings (B-1, B-8,B-18, and B­

26) that were installed inside the maintenance building. The concrete material at B-1

and B-8 prevented investigations deeper than 5 feet bgs.

Smnpling Results Report
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The results of the analytical testing for soil samples from the 1993 test pit and subsurface

investigation activities are summarized on Tables 2 and 3, and for the 2001 subsurface

investigation are summarized on Tables 4 and 5. The results of the analytical testing of

the groundwater samples are summarized in Table 6. The laboratory reports and chain­

of-custody documentation for soil and groundwater samples are in Appendices B and C,
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Results and Discussion

between 1.14 to 2,000 ppm (Tables 3 and 4). Combined diesel and oil-range

petroleum hydrocarbons ranged between 49 and 53,000 ppm (Tables 2, 3, and 4).

5.2.2 Petroleum Constituents

Gasoline petroleum constituents (BTEX, naphthalene, 1,2,4-TMB, 1,3,5-TMB, n­

propylbenzene, and iso-propylbenzene) and additives (MTBE, EDB, EDC, and

lead) were compared to DEQ's most conservative Risk-Based Concentrations

(RBCs) for occupational pathways (OAR 340-122-0244) as outlined in the DEQ

Risk-Based Decision Making (RBDM) guidance document (ODEQ 1999).

Likewise, diesel and oil-range petroleum constituents (PAHs) were also

compared to DEQ occupational RBCs.

Gasoline petroleum constituents were generally not detected in the "worst case"

soil sample from the gasoline dispenser area, with the exception of certain VOCs

in two borings (B-21 @5.0 feet and B-25 @6.0 feet bgs), and total lead in all

samples where analyzed. Where detected, VOC constituents were below their

respective lowest occupational RBCs with the exception of benzene, which was

detected at 5.2 ppm (B-21 @5.0 feet bgs). This is not surprising since this sample

contained the highest gasoline concentration (1,370ppm) detected at the site

during the May 2001 sampling event. PAHs were not detected in the four soil

samples analyzed for these constituents. Although total lead was detected at
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The testing results suggest two areas where petroleum hydrocarbons were

detected: the former gasoline dispenser area and the former oil pipeline area.

The analytical results indicate the presence of gasoline in soil is laterally and

vertically defined and limited to an area in the immediate vicinity of the former

gasoline dispenser, a small portion of which may extend beneath the west comer

of the maintenance building. Field screening and analytical results indicate the

extent of diesel-range and oil-range petroleum hydrocarbons are laterally and

vertically defined and located in the vicinity of the former oil pipeline area

(Figure 5). Petroleum hydrocarbon impacts appear to have been limited to

shallower subsurface soils located in the Gravel Fill and Sand Fill Units at the

Site.
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Results and Discussion

concentrations ranging from 3.03 to 4.4 ppm, these concentrations are considered

to be representative of natural background levels.

Petroleum constituents detected above the most-stringent occupational and

trench worker RBCs were carried forward for further evaluation based on DEQ

reasonably-likely land use exposure pathways. Discussion of reasonably-likely

soil exposure pathways is presented in Section 7.2.

5.3 Groundwater Sample Results

Groundwater sample results for applicable petroleum constituents and additives

(BTEX, 1,2,4-TMB,1,3,S-TMB, n-propylbenzene, iso-propylbenzene, MTBE, EDB,

EDC, PAHs and lead) were compared to DEQ's most conservative RBCs for

occupational pathways. Petroleum constituents were detected in 5 of 7 groundwater

samples analyzed (Table 6; Figure 6). Benzene, iso-propylbenzene, n-propylbenzene,

1,2,4-TMB, 1,2,S-TMB, naphthalene, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)f1uoranthene, and indeno(1,2,3-cd)pyrene were detected above their most­

stringent occupational RBCs at B-17and B-18only. The vast majority of the

detections above RBCs occurred at B-17. Petroleum constituents detected above the

most-stringent occupational RBCs were carried forward for further evaluation based

on reasonably-likely groundwater exposure pathways. Discussion of reasonably­

likely groundwater exposure pathways is presented in Section 7.2.
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Hazardous Materials Information

6 HAZARDOUS MATERIALS INFORMATION

The primary materials stored and used on site are diesel fuel and lubrication oil

(new and waste). The storage and recycling of these products is discussed in detail

in the Supplemental Preliminary Assessment Summary Report. Table 7 summarizes

Brix Maritime does not handle, store, treat, generate or dispose of hazardous waste

at the Site. Currently, Brix Maritime implements rigorous inventory control and

procedures to control the use and distribution of paint on vessels. All paint

purchased for use is used in its entirety with no waste generated. Brix Maritime

does not foresee any changes to its operations at the Site that would necessitate a

return to or need for generator status in the future.

BRIX 001170
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Types of Materials Used on Site6.2

Sampling Results Report
Brix Ivumtime Site

6.1 Conditionally Exempt Small Quantity Generator Status

In 1994, Brix Maritime disposed of old paint that had been accumulating at the Site

over the years, prior to Brix Maritime becoming a wholly-owned subsidiary of Foss

Maritime, at an off-site disposal facility. As a result of that one disposal event, it was

listed as Conditionally Exempt under the Resource, Conservation and Recovery Act

(RCRA). To Brix Maritime's knowledge, hazardous wastes have not been generated

since site development in 1979 and, except for the waste paint disposed of in 1994,

Brix Maritime is not and has not been a generator under RCRA, conditionally

exempt or otherwise.

In response to the Supplemental Preliminary Assessment (letter dated December 19,

2000), DEQ made several comments requesting additional information on the potentially

hazardous materials used and generated on the Site. Waste paint and oil are the only

potentially hazardous materials that have been generated at the Site between the time of

site development in 1979 and the time Brix Maritime became a wholly-owned subsidiary

of Foss Maritime Company. Currently, Brix Maritime implements strict inventory

controls to ensure that all paint purchased at the Site is used and no waste paint is

generated. The only potentially hazardous material generated by Brix Maritime, since it

became a wholly-owned subsidiary of Foss Maritime, is waste oil. The information

requested is contained in the following sections.
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Hazardous Materials Information

The only potentially hazardous materials generated on the Site in any substantial

quantities are waste oil and water separated from bilge/waste oil. Because waste oil

the types, storage locations, and average quantities of various others materials used

in small quantities on site. These include: hydraulic fluid, antifreeze, paint, and

paint thinner, gasoline, kerosene, Nalcool, 40 weight oil, and AC 500 (an acid based

cleaner). All of these materials are stored in doors and/or undercover to prevent any

exposure to rain or storm water runoff. All of these materials are properly used and

disposed of to prevent contamination to soils and surface waters. In many cases,

these materials are used in their entirety so that disposal is not required including

paints, diesel fuel, gasoline, and cleaners. Excess kerosene and oils are recycled.

6.3 Lubrication Operations

Waste lubrication oil at the facility is currently pumped on board the shop barge,

where an aboveground oil/water separating system is used. Oil that is not mixed

with water is pumped directly into the waste oil tank on site. The bilge/oily water is

pumped into an aboveground oil/water separating tank where the oil is separated

from the water. Separated water is pumped into the city sewer. The volume of this

water is not tracked. TI1e waste oil tanks are pumped out on an average of

approximately once a month, yielding about 2000 gallons each time. Waste oil is

trucked off-site for recycling.
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Discussion6.5

6.4 Drum storage

Drums of lube oil for two vessels are delivered to the Site on a periodic basis. The

drums are delivered, emptied for use in the vessels and then picked up within a few

days by the vendor for reuse. Emptied drums are stored indoors until they are

picked up by the vendor. Occasionally, a drum of kerosene is delivered and used on

the Site in the shop and is usually returned within a couple of days of purchase. A

total of approximately 170 lube oil and kerosene drums are received and returned to

vendors per year. Used oil filters are placed in sealed drums and are under cover at

all times. These drums are periodically picked up for recycling. Approximately 4 to

5 oil filter drums are present on site at anyone time.
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Hazardous Materials Information

is recycled and water is pumped to the city sewer, there is little if any potential for

loss of these materials to either the Site or the liver. As discussed in Section 2.4, the

materials on site are all relatively light weight petroleum products that cannot be a

source of higher weight PAHs (which typically come from pyrogenic sources) found

in river sediments.
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Risk-Based Upland Evaluation

7 RISK-BASED UPLAND EVALUATION

A risk-based evaluation was conducted for the Site according to DEQ's Risk-Based

Decision Making (RBDM) guidance document (ODEQ 1999) to determine potential

human health risks associated with petroleum impacts to the property. The evaluation

is organized and presented under the following primary headings: beneficial use

evaluation (Section 7.1), conceptual site exposure model (Section 7.2), and risk

evaluation (Section 7.3).

BRIX001173
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7.1 Beneficial Use Evaluation

7.1.1 Reasonably-Likely Land Uses

The approximately 3.7-acre property is zoned as "IH" for Heavy Industrial. The

property has two overlay zones: interim resource protection zone (i) and scenic

resource (s), With respect to current uses, the Site is wholly operated by Brix

Maritime. Surrounding adjacent properties are zoned "IH" Heavy Industrial

with an "i" overlay. There is no reason to believe the Site or adjoining property

uses will change in the future. Accordingly, industrial use is carried forward in

the risk evaluation as the current reasonably-likely and future land use for the

property.

7.1.2 Reasonably-Likely Beneficial Uses of Groundwater

Currently, tap water at the subject property and adjoining properties is supplied

by the City of Portland. No water wells are present on the subject property.

Given the historical presence of municipal water service for this area of Portland,

it is unlikely that any water wells are in use by nearby properties for domestic

purposes. According to the property owner, groundwater at the Site is not

expected to be used in the future.

Halm and Associates, Inc. (HAn conducted a water well inventory for the area

within a one-hall-mile radius of the Site to determine the usage of groundwater.

The search area was not extended across the Willamette River to the northeast

since this feature is considered a hydrogeologic boundary. The well inventory

was based on well logs filed with the Oregon Water Resources Department

(OWRD). The search of the OWRD well log database was conducted using the

Samplzl~gResults Report
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Risk-Based Upiand Evaiuation

OWRD's Web-based GRID query. A door-to-door survey was not conducted to

identify undocumented water wells.

7.2 Conceptual Site Exposure Model

The conceptual site exposure model for the Site was developed based on the current

and future reasonably-likely land and groundwater uses identified for the Site and

surrounding properties as discussed in Section 7.1.

7.2.1 Constituent Sources and Exposure Media

TIle release mechanism at the Site relates to two primary impacted areas: the

former gasoline dispenser and former underground oil pipeline. The residual

petroleum-impacted soil is present at depths of approximately 3.0 to 24.5 feet

bgs. For purposes of this risk evaluation, the identified exposure media are

surface soil (0 to 3.0 feet bgs), subsurface soil, and groundwater.

BRIX 001174

'<£ September 2001
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One water well was identified within a one-half mile of the Site that was installed

for domestic consumptive purposes. The well was installed in 1990 and is

located approximately 2,000 feet southwest (up-gradient) of the Site (Appendix

D). The well was installed to a depth of 530 feet bgs with a static water level

recorded at 450 feet bgs. Based on the well's distance and up-gradient location, it

is unlikely that this well could be impacted by the Site. Based on the preceding,

the use of groundwater as a drinking water source will not be carried forward in

the risk evaluation.

TIle conceptual site exposure model describes the migration pathways and exposure

scenarios (potentially exposed populations and exposure routes) through which

humans may be exposed to constituents of potential concern at the Site. No

exposure, and thus no potential for risk, exists unless an exposure pathway is

complete. TIle site exposure model presented herein is based on the identified soil

and groundwater conditions, as well as current and reasonably-likely future land

uses and beneficial uses of groundwater within the locality of the Site.
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Risk-Based Upland Evaluation

Groundwater constituents that were detected above their most-stringent

occupational RBCs include benzene, iso-propylbenzene, n-propylbenzene, 1,2,4­

TMB, 1,2,5-TMB, naphthalene, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)£luoranthene, and indeno(1,2,3-cd)pyrene. Accordingly, these

constituents in groundwater are carried forward for risk evaluation.

7.2.3 Exposure Pathway Analysis

Nine exposure pathways for soil and groundwater, as outlined in the DEQ

RBDM guidance document (ODEQ 1999), were evaluated for applicability to the

Site, including:

• Soil

1) Surface soil ingestion, dermal contact, and inhalation

2) Volatilization to outdoor air

3) Vapor intrusion into buildings

4) Leaching to groundwater

7.2.2 Constituents of Potential Concern

Benzene, detected at 5.2 ppm (B-2l @ 5.0 feet bgs), was the only petroleum

constituent in soil that exceeds the most-stringent RBCs for occupational

exposure. Concentrations of lead appear to be representative of natural

background levels. For example, it is worth noting that the 90th percentile

background concentration reported for lead in Clark County, Washington is 24

ppm and for the entire state of Washington is 17 ppm (Ecology 1994). This

would indicate that lead concentrations at the Site are well below commonly

found background levels of lead in soils. Benzene and lead are carried forward

for risk evaluation.
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• Groundwater

5) Groundwater ingestion

6) Groundwater volatilization to outdoor air

7) Groundwater vapor intrusion into buildings

8) Ingestion and inhalation from tap water

9) Groundwater in excavation.

Sampling ResultsReport
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The evaluation of potential unacceptable risks at the Site was conducted by

comparing the maximum detected concentration for each constituent of potential

concern to the RBCs for each of the six exposure pathways/receptor scenarios

Risk-Based Upland Evaluation

• Groundwater

5) Groundwater volatilization to outdoor air for an occupational

receptor

6) Groundwater vapor intrusion into buildings for an occupational

receptor.

• Soil

1) Surface soil ingestion, dermal contact, and inhalation by an

occupational worker

2) Surface soil ingestion, dermal contact, and inhalation by an

excavation worker

3) Volatilization to outdoor air for an occupational receptor

4) Vapor intrusion into buildings for an occupational receptor

BRIX001176
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Risk Evaluation

Table 8 lists the various exposure pathways/receptor scenarios that were

evaluated for the Site, and briefly explains the rationale for the selection or

exclusion of each exposure pathway. Since the beneficial land use evaluation

indicates the current and reasonably likely future land uses within the vicinity of

the subject property to be industrial, the occupational receptor scenario was

utilized for the applicable exposure pathways. In addition, the excavation

worker scenario was included for soil only due to the relatively shallow depth of

some detected constituents in soils (Le., about 3 foot bgs). Croundwater was not

included in the excavation worker scenario since it is too deep (over 23.5 feet bgs)

for excavation worker exposure. All exposure pathways involving groundwater

ingestion were eliminated since petroleum constituents in groundwater at the

Site are not deemed to reasonably likely impact current or future beneficial uses

of groundwater for consumptive purposes. As shown in Table 8, the following

six exposure pathways/receptor scenarios were retained for further evaluation:

7.3
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Risk-Based Upland Evaluation

identified for the Site. Use of the maximum detected concentration at the Site

provides for a conservative evaluation against the RBCs. The results of this

comparison are shown on Tables 9 and 10 for soil and groundwater, respectively.

Conservatively assuming a radial extent of 12 feet and a vertical extent of 15 feet, the

volume of soil that could contain benzene at levels above the Vapor-Intrusion-into­

Buildings RBC is estimated to be approximately 125 cubic yards. The area of soil

impacts that exceed risk-screening levels is limited to an area beneath the former

location of the fuel dispenser, which is located approximately 15-20 feet from the

southwestern property boundary.

The concentration of benzene detected in soil at one location (B-21 @5.0 feet bgs)

exceeds one applicable pathway "Vapor Intrusion into Buildings" for an

occupational receptor. However, there are no basements on site or plans to construct

any such structures. Consequently, the actual risk from vapor intrusion into site

buildings is likely less than assumed using this screening process. The remaining

five exposure pathway/receptor scenarios do not present a risk. Groundwater

constituent concentrations do not exceed RBCs for any of the identified applicable

exposure pathways.

September 2001
99-056-01
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River Source Evaluation

8 RIVER SOURCE EVALUATION

Constituents in soils could also volatilize to the air. However, only a tiny

fraction of any volatilized constituents would be expected to be transported to

the river, and this cannot be considered a significant pathway.

8.1 Risk Screening

A risk screening was conducted that focused on potential pathways to the river and

receptors that would be present in the river.

BRIX 001178
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8.1.1 Pathways to River- Conceptual Model

The primary potential pathway for constituents in soils to reach the river would

be via desorption/dissolution to groundwater and transport via groundwater to

the river. It is also possible that constituents in soils could be eroded or washed

by storm water and deposited in the river. However, three factors make this

pathway unlikely. One, all detected constituents were in samples that are 3 feet

or more below the ground surface and would not be exposed to storm water.

Two, most of the Site is impervious surfaces, which prevents direct interaction of

soils and storm water. Three, there are no industrial activities occurring on

uncovered portions of the Site that are exposed to storm water or that would

come into contact with rainwater flowing across or onto the mostly-paved Site.

As discussed in the previous section, petroleum-related constituents are present in small

areas of soils and groundwater on the Site. This section addresses whether this

information might indicate the potential for these constituents to enter the river in

substantial concentrations. To address this question, a preliminary and conservative

risk screening was conducted (Section 8.1). This risk screening does not account for site­

specific conditions or fate/transport processes of any kind (e.g., attenuation or dilution

prior to contact with receptors). For the constituents that passed through this

conservative screening, site-specific conditions and fate/transport processes were

evaluated to determine the likelihood that these constituents might enter the river at

concentrations of potential concern (Sections 8.2 -8.5).
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River Source Evaluation

Finally, groundwater could seep to the surface and flow into the river. However,

there is no evidence of any groundwater seepage on the level portions of the Site.

Groundwater seepage at the riverbank can be considered essentially the same

pathway as groundwater transport directly to the river and is evaluated in that

way below.

8.1.2 River Receptors

Both aquatic life and wildlife utilize the river to varying degrees and are

potential receptors for any constituents that enter the river (after mixing,

dilution, and oxidation with river water). People who incidentally or

intentionally consume water and aquatic life from the river are also potential

receptors.

8.1.3 Toxicity Assessment

TI1e following ambient water quality criteria and guidelines (in the form of

concentrations), which are protective of both aquatic ecosystems and human

health, were used for the toxicity assessment::

1) USEPA (1999) National Recommended Water Quality Criteria for the

protection of aquatic life and human health

2) USEPA (2000) Drinking Water Standards (Maximum Contaminant

Levels) for the protection of human health

3) Oregon Water Quality Criteria (OAR 340-041, Table 20) for the protection

of aquatic life'

In addition, literature reported aquatic life toxicity data were also used. These

data were obtained from freshwater bioassay information available through

USEPA (:~001) ECOTOX Database.

2 The State of Oregon adopted the 1986 version of the National Water Quailty Criteria under OAR 340­

041-445(2)(p)(B). Consequently. the 1999National criteria are more recent and are used for ail human

health based comparisons. However, some aquatic life criteria that were present in the 1986 version of

the National Water Quality Criteria were rescinded in the 1999 National criteria. Where no other

criteria were available, 1986 aquatic life criteria (still applicable under Oregon law) were used in the

risk screening.
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River Source Evaluation

8.1.4 Exposure Assessment

Although further attenuation and then dilution is likely to occur before any river

receptors would contact any groundwater-transported constituents, the

undiluted and unattenuated concentrations observed in the groundwater sample

from B-17 were used in the risk screening. This is clearly an overly conservative

approach, which will overestimate any risks that might actually occur in the

river.

Even though B-17 is located along the shoreline, it is still approximately 45 feet

(horizontal distance) from the typical waterline in the Willamette River (Figure

4). Therefore, groundwater at 24 to 28 foot bgs (the sampled interval at B-17) still

must travel through a considerable amount of soil before entering the river.

Given the locations of residual soil impacts at the Site, groundwater constituent

concentrations traveling from B-17 to the river would be expected to be further

attenuated before entering the river. In addition, once groundwater leaves the

soil zone and enters the river, constituent concentrations would be further

diluted by the relatively large volume of water flowing in the river.

~ ':R. September 2001
-/.... 99-056-01
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This risk screening utilizes an overly conservative approach to exposure that

ignores fate and transport processes and thereby over-estimates any risks to

public health and the aquatic environment, Groundwater samples were taken

throughout the Site. Two locations (B-15 and B-17) were immediately adjacent to

the shoreline (Figure 4). Constituent concentrations in these samples would be

most indicative of any constituent concentrations available to enter the river via

groundwater transport. All but a few constituents were undetected in

groundwater samples from B-15. Since the groundwater sample from B-17 had

higher constituent concentrations than any constituents detected in any of the

other nearshore groundwater samples, concentrations of constituents from the

groundwater sampled at B-17 were used in the risk screening.
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River Source Evaluation

Remembering the conservative nature of this risk screening, the following nine

constituents were above a criterion or toxicity value:

• Benzene

All but one of these constituents exceeded a criterion based solely on the human

health consumption of fish and/or water. Benzo(g,h,i)perylene exceeds an

aquatic toxicity value only slightly (hazard quotient of 1.4).

8.1.5 Risk Screening Results

The undiluted constituent concentrations observed in the groundwater sample

from B-17 were compared to the surface freshwater toxicity values discussed in

Section 8.1.3. This comparison is summarized in Table 11.

BRIX 001181
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• Ethylbenzene

• Benzo(a)anthracene

• Benzo(a)pyrene

• Benzo(b)fluoranthene

• Benzo(g,h,i)perylene

• Benzo(k)fluoranthene

• Chrysene

• Indeno(1,2.3-cd)pyrene

Table 11 presents the hazard quotient for each constituent, which is the observed

concentration divided by the toxicity value. In this case, the lowest applicable

toxicity value was used to calculate the hazard quotient. Hazard quotients

greater than one indicate a potential risk (assuming the lowest toxicity value is

the most applicable to this situation).

In some cases, no applicable water quality criteria or toxicity values were found

for some constituents including MTBE, EDB, and EDC, which were all

undetected in B-17 groundwater. Also, lead was sampled but was not detected

in the B-17 groundwater sample. These undetected constituents were not

examined further.
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River Source Evaluation

8.2.2 Fish Consumption Comparisons

Seven of the constituents found in the risk screening process were screened in

because they exceeded the USEPA criteria based on the consumption of fish and

water (both items together) over a lifetime. For organic constituents with any

potential to bioaccumulate in the aquatic food chain, these EPA human health

criteria are determined almost entirely by the fish portion of the diet (rather than

8.2 Applicability of Screening Criteria to Site Specific Conditions

Because aquatic life criteria/toxicity values are not exceeded (with one very minor

exception), the potential risks found in this analysis are driven entirely by

comparison to USEPA human health water quality criteria. These criteria all assume

consistently high levels of consumption of water and fish residing in the affected

water body by people over an entire lifetime. WIrile these criteria assumptions may

be appropriate when applied to some surface waters and/or driukiug water, they are

likely inappropriate for this reach of the Willamette River.

BRIX 001182
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8.2.1 Drinking Water Comparisons

For example, driukiug water standards assume that a person would drink 2 liters

per day from the affected water body for their entire life. This means someone

would have to drink 2 liters of water taken from the river bottom near the Site

daily for an entire lifetime (or about 730 Iiters/yr), Realistically, water

consumption from the river will only be through incidental contact and ingestion

during swiuuniug or similar recreational activities. Standard EPA consumption

rates for this type of scenario is about 50 ml per hour with about 18 hours

exposure per year (or 0.9 liters per year) (USEPA 1997). Thus, drinking water

MCLs are more than 800 times too conservative for this situation. The greatest

exceedance for any constituent above the MCL is benzene, which was present at

. only 25 times the MCL in groundwater. Thus, it is extremely unlikely that any of

these constituent concentrations (even undiluted and unattenuated) pose a risk

to people via incidental ingestion of river water. Constituents exceeding the risk

screening based on water consumption only are not evaluated further in this

document.
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River Source Evaluation

8.3 Fate and Transport Issues

the water portion). That is, a relatively small portion of a person's daily dose of

any bioaccumulative constituent comes from the water portion of their diet.

As stated above, groundwater constituents measured in boring B-17 would have to

travel through approximately 45 feet of soil before reaching the river. Major factors

BRIX 001183
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While it is possible that people may eat this number of fish meals annually from

this industrial stretch of the Willamette River, it is extremely unlikely that as

many as 19 meals per year would come from directly in front of the Site. It is

even more unlikely that such a consumption rate would be maintained for a

lifetime. Finally, the home ranges of almost all sport fish in the Willamette River

are likely to be much larger than the area directly in front of the Site.

The default assumption for existing National water quality criteria is a fish

consumption rate of 6.5 grams per day for a lifetime. Fish meal sizes can vary

considerably, but the reported national average is about 126 grams per meal

(USEPA 1997). Accordingly, the standard EPA approach assumes that someone

would catch and eat approximately 19 meals of fish annually from the site in

question. Consequently, the following series of assumptions are needed in order

for the standard EPA criteria to be applicable to this situation:

• People must obtain 19 or more meals of fish from directly in front of the

Site

• This rate of consumption of fish from in front of the Site must occur for an

entire lifetime

• The fish caught and consumed must have spent their entire lives directly

in front of the Site.

The above discussion supports the conclusion that, even assuming no attenuation or

dilution of groundwater concentrations, risks are extremely unlikely to river

receptors. However, the likelihood of risks is even less when the attenuation

processes are considered. This section discussed attenuation processes. The next

section discusses dilution processes.
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River Source Evaluation

affecting attenuation of organic constituents in groundwater moving through soils

are:

Approximate Koo, solubility, and degradation values for the constituents passing

through the risk screening process for the fish consumption pathway are shown in

Table 12.

Benzene has a high solubility and low organic carbon partitioning constant,

indicating that it has the potential for groundwater transport. However, the soil

partitioning of benzene is measurable and would be expected to reduce these

constituent concentrations to some extent over the distances to the river. It is also

BRIX 001184
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• Partitioning rate of the constituent to soil (primarily governed by the organic

carbon partitioning coefficient or K" for the constituent)

• Solubility of the constituent in water

• Degradation rates of constituents (related to oxidation conditions)

• The porosity of the soil and the rate of groundwater flow.

All of the PAHs (all constituents in Table 12 except benzene) have very high organic

carbon partitioning coefficients and very low solubilities in water. This indicates

that they will readily adsorb to soils and are not easily transported in groundwater.

The attenuation of these constituents in soils, even over very small distances, would

be substantial in nearly all circumstances.

The groundwater flow velocity for the Sand Unit water bearing zone at other nearby

sites along the Willamette River has been reported (HAl 1998) in the 0.007 to 0.13

foot per day range. This would mean that groundwater at B-17 would take

anywhere from 1 to 16 years to reach the riverbank.

important to note that benzene has a relatively high aerobic degradation half life (20

days; Table 12). However, aerobic conditions probably only occur within

groundwater very close to the riverbank. The anaerobic half-life for benzene has

been reported in the 720 days range (HSDB 2001).
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River Source Evaluation

8.4 Exposure at Point of Compliance

3 Boring B-16 is 45 feet distant from B-17 toward the north and did not contain sufficient groundwater

for sampling. Therefore, the overall assumption of 90 linear feet of potentially contaminated

groundwater discharge appears conservative.

All of these fate and transport parameters indicate that the PAH concentrations

would be severely reduced during transport to the riverbank where dilution

processes would occur (discussed below). Benzene concentrations would likely also

be reduced during transport to the river, mainly due to degradation, but probably

not to the same degree as the PAHs.
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A general estimate of the expected dilution can be obtained by comparing the

groundwater flow rates from the Site to those in the river. Groundwater flows can

be estimated by determining the cross sectional area over which the contaminated

groundwater might be discharged into the river and multiplying by the

groundwater flow velocity discussed above (0.007 to 0.13 foot/day). The linear

shoreline extent of groundwater impacts is not completely characterized by the one

sample at B-17. However, for purposes of this evaluation, it can be conservatively

estimated that groundwater impacts extend 45 feet on either side of the B-17 sample

(or about 90 feet)'. The vertical extent of groundwater impacts can be very

conservatively estimated to be about 10 feet due to the likely low permeability of the

The above discussion considers the changes in groundwater concentrations due to

attenuation processes that are likely from B-17 to the riverbank. This section

considers the final step in the exposure pathway, which is the concentration of any

constituents in the river at the point of compliance for river receptors. Just as an

outfall to a river is diluted by the flow in the river, any constituents from

groundwater that exit the riverbank will be diluted to some extent in the river. All

detailed risk assessments of discharges to river systems evaluate the important

effects of dilution. If any constituents present are diluted to below applicable

toxicity values within a reasonably small zone, then the actual risks to river receptors

can be considered negligible. The acceptable size of such a zone may be determined

by the habits and exposure patterns of receptors in question (e.g., fish or recreational

fishers) or mixing zone regulations/policies for the applicable jurisdiction.
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River Source Evaluation

8.5 Source Evaluation Conclusions

silt layer below the sand layer. This results in a 900 square foot cross section of river

bank, which multiplied by maximum groundwater velocity of 0.13 foot/day yields a

maximum groundwater flow rate of about 0.001 cubic feet per second (cfs). Extreme

low flow condition for the Willamette River at the USGS Portland gauge station is

about 6,000 cfs (USGS 2001).

As discussed above, the risk screening is very conservative, yielding results that

overestimate any risks that may actually occur in the river. A realistic consideration

of the other site-specific, fate/transport, and dilution factors relevant to this Site

supports the conclusion that risks to river receptors from any of the constituent

concentrations found in the groundwater are exceedingly unlikely.

,. ~'i!. September 2001
'L-
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Of course, the actual dilution characteristics of the river would be dependent on the

tidal and river current conditions immediately adjacent to the Site. However,

regardless of the specific dilution patterns at anyone moment, it is clear that the

discharge from groundwater would be extremely small in comparison to the

volumes of water available for dilution at anyone time, and that substantial dilution

would be provided over very short distances in nearly all circumstances.

Even if one compares the highest hazard quotient for any constituent (i.e., benzene

with a hazard quotient of 104 for fish consumption) to the estimated level of

conservatism associated with each assumption, the risks for benzene are very

approximately overestimated as follows:

• Fish consumption rate - 10 times overestimated (i.e., 2 rather than 18 fish

meals annually from in front of the Site)

• Fish bioconcentration - 2 times (i.e., conservatively estimate recreational fish

spend 50 percent of their time rather than 100 percent in front of the Site)

• Degradation/attenuation - 5 times (i.e., limited but measurable attenuation

and degradation during transport to river)

Sampling Results Report
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• Dilution effect on bioconcentration - 50 times (i.e., fish would actually be

exposed on a continual basis to highly diluted concentrations of constituents

in the river):'.

Factoring all these overestimated assumptions together, the hazard quotient for

benzene should be divided by about 5,000 (at a minimum), yielding a hazard

quotient of about 0.02. That is, the risk from benzene in groundwater to river

receptors (specifically human health consumption of fish) is about 2 percent of the

level of potential concern. The risk from other constituents, such as PAHs, are

expected to be much lower due to their lower hazard quotients and more favorable

fate/transport characteristics.

Risks for other receptors in the river would be even lower given the hazard quotients

for any constituents do not exceed values of:

• 25 for benzene for human water consumption

• 1.4 for benzo(g,h,i)perylene for aquatic life.

BRIX001187

4 It could be argued that there is considerable room for upward revision of these estimates. In

particular, the dilution estimate (dilution factor of 50) is still extremely conservative given the 6

orders-of-magnitude difference between groundwater and river flows. In addition, if the upper bound

estimates of groundwater velocities are correct (e.g., about 16 years for groundwater to reach the

shoreline), then anaerobic degradation of benzene during transport to the river would reduce benzene

concentrations by a factor of about 250 rather than the factor of 5 shown above.

I
I
I
I
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Conclusions

9 CONCLUSIONS

9.1 Upland Soils and Groundwater

Following DEQ guidance (ODEQ 1999), there are no upland risks from residual

petroleum related impacts to soils and groundwater. Based on these findings no further

characterization or remediation of soils and groundwater is necessary.

This conclusion is further supported by the fact that the river sediments contains ratios

of LPAHs to HPAHs that are indicative of general urban storm water inputs, which are

generally dominated by pyrogenic sources of PAHs. The petrogenic materials used on

the Site (i.e., oils, diesel, and gasoline) cannot be the source of the PAH mixtures

observed in river sediments.

BRIX 001188

" ft September 2001
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Given this evidence, no further remediation or investigation of groundwater or soils for

the purposes of determining potential sources to the river is warranted. For similar

reasons, the Preliminary Assessment, particularly for the purposes of source

identification and as documented by the Expanded Preliminary Assessment Summary

Report, the Supplemental Preliminary Assessment Report, and this report and their

respective appendices, can be considered complete and no further submittals of

information are necessary to satisfy Brix Maritime's agreement to perform a preliminary

assessment.

9.2 River Source Evaluation

The primary goal of this sampling effort was to determine whether upland areas of the

Site might be a source of constituents to the river at concentrations of potential concern.

Careful evaluation of the sampling results indicates that risks to river receptors from the

observed constituent concentrations in groundwater and soil are negligible. Therefore,

the Site is not a source of constituents to the river.
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Figure 6
Petroleum Constituents In Groundwater
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Table 1
Summary of Push Probe Installations - May 2001

I
I

8-20 I North of UST area 24-May-011 28.0 Push Probe i 27.0 24-28 24-103

I
I
I
I
I
I
I
I
I
I

8-21

8-22

8-23

8-24

Next to former fuel '24-May-01
pump

West of UST and 24-May-01
north of soil removal

areas

Northwest of UST area ,24-May-01

East of UST area !25-May-01

24.0

28.0

28.0

28.0

PushProbe

Push Probe

Push Probe.

Push Probe I

BRIX001198

I
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Table 1
Summary of Push Probe lnstallatlons v May 2001

I
I
I
I

B-25 South of soil removal
area

I I
I25-May-01 24.0 Push Probe

I
I
I
I
I
I
I
I

B-26

B-27

B-28

B-29

South of soil removal 25-May-01
area

In soil removal area 25-May-01

In soil removal area ' 25-May-01

Decommissioned UST :25~May-01
area !

24.0

4.0

28.0

28.0

IRata-Hamme
I

ast Hole Digg

Push Probe

Push Probe

I
I

B-30 West of former fuel
pump

; 24-May-01i 24.0 Push Probe;

1 = Sample No. prefix is 5074-0105

2 :::: 0.5 feet of asphalt or concrete was present
at the surface of each push probe

I
I
I

,-~-----t---t--------'----1F

Note: bgs =below ground surface
ppm =parts per million
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I Table 1
Summary of Push Probe lnstallatlcns » May 2001

I
I
I
I Gravel (GP)

4.0 29-084 Sand with trace Silt (SP) no no no 36.5
8.0 29-085 Sand (SP) no no no 11.2
12.0 29-086 no i no no 24.9

I 16.0 29-087 no no no 19.2
20.0 29-088 no no no 6.1
23.0 29-089 23.0 no no no 12.0
28.0 29-090 23.0 32.0 Silty Clay (Cl) no no no 3.2

I 8-15 0.5 2.0 Gravel with some Sand (GP)
4.0 29-091 2.0 6.0 Sand with Silt (SM) no no no 0.8
8.0 29-092 6.0 Sand (SP) no no no 1.5
12.0 29-093 no no no 2.0

I 16.0 29-094 no no no 2.1
20.0 29-095 no no no 1.6
24.0 29-096 25.0 no no no 1.4

I
25.0 29-097 25.0 Silly Clay (Cl) no no no 2.4
28.0 29-098 28.0 no no no 0.6

8-16 0.5 GravelySandwith someSilt
4.0 29-099 6.5 no no no 3.2

I 8.0 29-201 6.5 Sand (SP) no no no 4.2
12.0 29-202 no no no 6.0
16.0 29-203 no no no 7.7
20.0 29-204 no no no

I 23.5 29-205 no no no 13.2
24.5 29-206 24.5 no no no 13.3
27.0 29-207 24.5 28.0 ,Silly Clay (Cl) , no no no 9.6

8-17 0.5 GravelySandwithsomeSilt

I 4.0 29-215 4.5 yes no no 6.9
8.0 29-216 4.5 Sand (SP) yes no no 6.5
12.0 29-217 yes no no 10.6
16.0 29-218 yes no no 9.2

I 20.0 29-219 yes ! no no 13.4
23.0 29-220 23.0 yes no no 123.
27.0 29-221 23.0 28.0 Silly Ciay (Cl) no , no no 8.8

8-18 0.5 I 1.0 Gravel (GP)

I 4.0 29-208 1.0 Sand (SP) no no no 1.2
8.0 29-209 yes no yes 3.0
12.0 29-210 yes no no 3.5

I
16.0 29-211 yes no no 5.5
20.0 29-212 yes no no 8.5
24.0 29-213 24.0 I yes no no 4.8
28.0 29-214 24.0 , 28.0 Silly Clay (Cl) no ! no no 3.1

I
8-19 0.5 Sand (SP)

4.0 24-021 5.0 no no no 3.3
7.0 24-022 5.0 7.0 Silly Sand (SM) no no no 5.0

I
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I Table 1
Summary of Push Probe Installations - May 2001

I
I
I
I
I 21.5

21.5 25.5 Silty Clay (Cl)
26.0 24-028 25.5 28.0 Sand (SP) no no no 18.2

8-20 0.5 1.5 GravelySandwith someSilt

I 3.0 24-029 1.5 Sand (SP) no no no 3.1
7.0 24-030 no no no 2.7
11.0 24-031 no no no 3.6
15.0 24-032 no no no 5.4

I 19.0 24-033 20.5 no ! no no 6.0
23.0 24-034 20.5 24.5 Clayey Sand (SC) no no no 4.2
27.0 24-035 24.5 28.0 Silty Clay (Cl) no no no 1.1

I
8-21 3.0 24-001 0.5 Sand (SP) yes yes yes 718.

5.0 24-002 yes yes yes 1.572.
10.0 24-003 yes yes yes 42.6
14.0 24-004 ! yes yes yes 18.5

I
18.0 24-005 21.0 yes yes yes 13.7
23.0 24-006 21.0 Silty Clay (Cl) no no no 6.9
23.0 24-006 24.0 no no no 6.9

8-22 0.5 2.0 i Silty Sand with trace Gravel (SM)

I
4.0 24-013 2.0 Sand (SP) no no no 2.0

7.0 04-014 yes yes yes 22.8
10.0 24-015 yes yes yes 8.2

I 15.5 24-016 yes yes yes 53.3
19.0 24-017 21.0 yes yes yes 67.0
22.0 24-018 21.0 22.5 Silty Sand with trace Clay and no no no 7.3

Organics (SM)

I 25.0 24-019 22.5 25.5 •Silty Clay (Cl) no i no no 3.7
27.0 24-020 25.5 28.0 ,Sand (SP) no no no 2.5

8-23 3.0 24-036 0.5 Sand (SP) no no no 1.3
7.0 24-037 no no no 1.9

I 11.0 24-038 no no no 1.0
15.0 24-039 no no no 0.2
19.0 24-040 no no no 1.6
23.0 24-041 , 23.0 no no no 1.6

I 27.0 24-042 23.0 28.0 Silty Clay (Cl) no no no 0.3
8-24 0.5 2.0 Gravely Sand with someSilt

3.0 25-043 2.0 Sand (SP) I no no -no 23.8

I
7.0 25-044 no no no 47.1
11.0 25-045 no no no 42.9
15.0 25-046 no no no 41.8
19.0 25-047 no no no 19.3

I
23.5 25-048 23.5 no no no 26.1

I
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I Table 1
Summary of Push Probe Installations - May 2001

I
I
I
I 'Silty Clay (Cl)

8-25 Isand (SP)

6,0 25-078 4,0 7,0 'Silty Sand (SM) na no no 0,6

I 10,0 25-079 7.0 Sand (SP) na na yes 0,9
12.0 25-080 no na yes 1.1
16.0 25-081 no na na 0.0
20.0 25-082 na na na 0.7

I 23.0 25-083 23.0 yes na no .154.
23.0 24.0 Silty Clay (Cl) yes no no

8-26 0.5 1.0 Gravel (GP)

I 2.0 25-051 1.0 Sand (SP) na no na 0.6
4.0 25-052 na na na 1.3
6,0 25-053 na na na 2.1

I
8.0 25-054 na na na 3.9

10.0 25-055 na no no 3.2
12.0 25-056 na no no 3.0
14.0 25-057 na no no 4,2

I
16,0 25-058 na no na 4.6
18.0 25-059 yes no no 13.4
20.0 25-060 20.5 yes no no 8.5
22.0 25-061 20.5 23.5 Silty Clay (Cl) na na na 0.0

I
24.0 25-062 23,5 24.0 Sand (SP) na na na 0.1

8-27 0.5 1.5 Gravel (GP)
3.0 25-050 1.5 4.0 Sand (SP) na na na 6.1

8-28 4.0 25-069 0,5 Sand (SP) na no no 25.3

I 6.0 25-070 , yes yes yes 28.1
9.0 25-071 yes yes yes 58.8

12.0 25-072 yes yes yes 76.5
16.0 25-073 yes yes yes 79.2

I 20.0 25-074 yes yes yes 31.2
23.0 25-075 23.0 yes yes yes 43.2
27.5 25-076 23.0 28.0 Silty Clay (Cl) na no no 7.1

8-29 I 7.0 25-063 0.5 Sand (SP) no no no 0.0

I 12.0 25-064 na no no 4.7
15.0 25-065 yes no no 3.3

I
19.0 25-066 yes no no 5.8
23.0 25-067 23.0 yes I no na 2.9
27.0 25-068 23.0 28.0 Silty Clay (Cl) na no na 1.1

8-30 2.0 24-007 0.5 Silty Sandwith same Gravel (SM)i no no na 3.9

I 5.0 24-008 5,5 , yes no na 7.4
10.0 24-009 5,5 Sand (SP) , yes no na 4.6
14.0 24-010 yes no na 4.7

I
19.0 24-011 19.0 yes na na 4.3
23.0 24-012 19,0 i 24.0 Silty Clay (Cl) na na na 1.1

I BRIX 001202
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Table 2
Summary of Analytical Results for Soil Samples - January 1993 Test Pit Investigation

2279-01 Test Pit (east wall) 6.0 ND>20 Detected Detected 451

2279-02 26-Jan-93 i Test Pit (floor) 12.0 ND>20 Detected Detected 39,700

,
I '

2279-03 27-Jan-93I. Test Pit (north wall) 6.0 10,800

2279-04 27-Jan-93 Test Pit (west wall) 6.0 161

I
Test Pit (south wall) 6.0 ND>20 Detected Detected 582279-05 27-Jan-93

2279-06 127-Jan-93 Trench (at dispenser) 3.0 ND>20 Detected Detected 6,290

! Trench (20 feet north of
2279-07 : 27-Jan-93

dispenser)
3.0 ND>20 Detected Detected 26,100

I Trench (40 feet north of
2279-08 27-Jan-93I dispenser)

3.0 ND>20 ND>50 Detected 53,400

I I Trench (60 feet north of
3.0 ND>20 ND>60 Detected 492279-09 !27-Jan-93I dispenser)

NOTE: - - not analyzed
DEQ - Oregon Department of Environmental Quality
mg/kg - milligrams per kilogram
NO - not detected above detection limit indicated
ppm - parts per million
TPH - total petroieum hydrocarbons

I
I
I
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Table 3
Summary of Analytical Results for Soil Samples - January 1993 Subsurface Investigation

f~~s -G j{"-'-r;;r .~ 1;:,0,
ND>20 ND>100 IB-2 15-003 [ 15-Apr-93 10.5 ND>50

B-2 15-005 15-Apr-93 20.5 ND>20 ND>50 ND>100,

B-2 15-006 15-Apr-93 25.5 ND>20 ND>50 ND>100!

B-3 15-010 15-Apr-93 20.5 ND>20 ND>50 ND>100 i
B-3 15-011 15-Apr-93 25.5 ND>20 ND>50 ND>100:

B-4 15-015 " 15-Apr-93 20.5 ND>20 ND>50 ND>100:

B-5 15-018 I 15-Apr-93 I 10.5 ND>20 ND>50 ND>100 I

B-5 15-020 15-Apr-93 ' 20.5 ND>20 ND>50 I ND>100

B-6 15-022 i 15-Apr-93 10.5 ND>20 ND>50 ND>100 I

B-6 15-023 15-Apr-93 15.5 ND>20 ND>50 ND>100'

B-7 15-027 15-Apr-93 10.5 Detected ND>50 ND>100 270

B-7 15-028 15-Apr-93 15.5 Detected ND>50 ND>100 I 2,000

B-7 15-029 15-Apr-93 20.5 13

B-9 16-004 , 16-Apr-93 20.5 ND>20 ND>50 ND>100

B-10 16-008 t 16-Apr-93 20.5 ND>20 ND>50 ND>100;

B-11 16-011 16-Apr-93 15.5 ND>20 ND>50 ND>100 I
B-12 16-016 16-Apr-93 15.5 ND>20 ND>50 ND>100

B-13 16-020 16-Apr-93 10.5 ND>20 ND>50 Detected i 200

NOTE: - - notanalyzed
DEQ - Oregon Department of Environmental Quality
mg/kg - milligrams perkilogram
NO - not detected above detection limit indicated
ppm - parts permillion
TPH - total petroleum hydrocarbons

.. - samplenumber prefix 2289-9304

I
I
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Table 4
Summary of Analytical Results for Soil Samples - May 2001 Subsurface Investigations

h"·/· .~.;; .~··~~i;~in?i;~·;::·;·j(]~:;~;~~~~~1!,;rt~~:~j~{~~~;~~1~~1~1~~ff~f~f~i~~Km~~i~~~~~~~~~it~~~~~~;~~[~~~~~i,;~Ri
1{~:1 " :':;< ~~!. i~';;!,;.i['!; ~..' >sample." "'" ." ••• ,•• ' . "A ..•'· -u• """"~""'" ce. 'o!<, .Total ., ,Total., ·liQ'1Q.,

I ' , ;"",: "·(':0'" tii';C" '["@IlCjD)~(,.·;i:: ·.'::JfiHk;~f~iF:·'i,'n':rf'Il'piC"·"iM':·' 'l;"'f"i'EifEX \:vi:!c' ':: ....~Air ""'f \ r"
! "lj~!; '!~~:; ,>.::-fi,"'''''.p""",' "'n,••.•••" ......... , ..... ' .. ""'.,~'",!".~"~,:",,, '." __"s", ','. ""~ ,"" 0..• ,"""",,, _, .'" .',"" .,'" "',~ ~"'c<' _'''''''''' "I -t e: ,.I' "_"",,,A""-, .l~C ,~,r'" ,'.",'

i(fgj!!,!1gs), ,§.§";~le"~!i'!'l~! tg.s'iUllei! :,i!l!,l~s!l!?t :\1!ii:.~,eJii):!i,(~ble;,l';);:,(iI!ohle,!';): -:;!;,o;>!!.;,
B-16 29-202 29-May-01 12. - - ND>21.7 ND>54.3 - - - -- - ----_.__. --"- -- --- -." . ._--- - --.- 1----- - . ------- --- .

29-206 29-May-01 24.5 - ND>0.704 ND>28.2 121. - - - -
B-17 29-217 29-May-01 12. - - ND>21.6 ND>53.8 - - - -_. ------_. .._- -------- _.- 1-.... _- ----- . _.._,- ---_.-1--------" ._- --------

29-220 29-May-01 23. - 10.9 ND>22.0 ND>54.9 - - - -

B-18 ~211 29-May-01 15.5 - ND>0.532 ND>21.3 ND>53.2 - - - ------ - .' -_. -
29-213 29-May-01 24. - 1.14 ND>24.7 ND>61.7 - - - -

B-19 24-025 24-May-01 15.5 - ND>0.500 - - - - - -
24-027 24-May-01 21.5 - ND>0.617 ND>24.7 ND>61.7 ND - - -

B-20 24-034 24-May-01 23. - ND>0.641 ND>26.0 ND>64.9 - I - - -
B-21 24-002 24-May-01 5. Gasoline 1,370. ND>24.7 ND>61.7 - 255.7 - 4.4

------ f---
24-005 24-May-01 18. - ND>0.543 - - ND - - -

----- - ---- -
24-006 24-May-01 23. - ND>0.667 ND>26.7 ND>66.7 - - - -

B-22 24-014 24-May-01 7. - - ND>23.5 ND>58.8 - - - -
... ""-,,,,-------~--_. - --- -_._-

24-016 24-May-01 15.5 - 61.3 - - - - - -
-- - ----- -- ---_._--- -- "- .._-- ._-- -_. --_..- ----

24-018 24-May-01 22. - 1.31 62.5 3 166. 4 - - - -
B-23 24-041 24-May-01 23. - ND>0.617 ND>24.7 ND>61.7 - - - -
B-24 25-048 25-May-01 23.5 - ND>0.649 ND>26.0 ND>64.9 ~ - - - ----_ .. _- f-- _.._-- -- ---

25-049 25-May-01 27. - ND>0.758 ND>30.3 ND>75.8 - ND ND 3.27

B-25 25-078 25-May-01 6. - ND>0.704 ND>28.2 ND>70.4 - ND ND 3.75
- ---- ..

25-080 25-May-01 12. - ND>0.595 ND>23.8 ND>59.5 - - - -
B-26 25-053 25-May-01 6. - ND>0.568 460. 1,350. - - - -

----_.- .-_ .. .. .. _--- f----
25-059 25-May-01 18. - ND>0.543 ND>21.7 ND>54.3 - - - -

_.- ------ .._-- _. ------
25-061 25-May-01 22. - ND>0.694 ND>27.8 ND>69.4 - - - -

c
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Table 4

Summary of Analytical Results for Soil Samples - May 2001 Subsurface Investigations

." """c""I(~r{~;"'~1;;;!;~ ~f;~,t~\ ;;' ,'r«~'!, ;'\:'iF'i"&JJ"i~'" ji,:"i,i, .: ''1:.')., "u· ''::_ ·t~;'f~~ ,,}r'ii}";-;\~\:.":;;: :;;! .,,', , . .',','"i'", J.".'(,,'{ ,;10, :;:",'h;,i,,",," ,,X',":'';'': _ ~f36 ~;:i 7":"'f,,,,;,':r"YY,lf"',i",i,,}:' ,'""'i'",;;",, ";EPA' ,""',, """""I;'!:;:! ii'i,,""!""'" ',:'i,;g !E;~:';i';l:P,A'802~' EflJlIl2~O 'EF1A'8210' ""'".:"~\\',,:i'IJ';'-"l"i:'~",'_ ;"':,', '\; _\Sd7- i:''''j : \=.' 'i""·K,',·,~"",, "'~,' "T"'::;'""'j"'" ~1""!i"t~I-"'" ':6010

'~~iNrinit,;!;~~~~s~l~~ii:';:'N!~t;:;:\~i~~~l~' ~:;t:~~Jf(~~/ ~7~~ll'I~~::;:!~:i/;:~:~~fJill~j"S::;'):: ;~~~t~~~~i ;i~i~:fi;i:r~~5: ,,~9t~.·
L"",Ii~!lLefi,;(' ,1 e",,',,!9§): ""~ ,.U!Le,r;,~!.i fi",)I.il.lJ1!l", i",J~,.,~,~ '"L~, j!"i§;, , ,h,~,~!"Jl=)', ,.f,lL,~,E)" ,i',,!"!!"'"

8-27 25-050 25,May'01 3, - NO>0,562 468,3 I 6,010, NO NO NO -

8-28 as-oro ~ "'~., 6, - 0,829 560, 8,330, NO NO NO 3,03
. --_._--- - -- - -- ---- .. ---- --._--- f---'- ---_. - - - 1----"- ----- - -_..

25,072 25-May-01 12, 4,24 2,340,3 22,200, -
- -----~. - - - _.- --~--- .. ---- . -.._--- ------- ,-,------- ,----- - ---"- ------

25,075 25-May-01 23, 4,61 2,070,3 19,900, -

8-29 25-065 25-May-01 15, - NO>0,543 NO>21,7 NO>54,3 - - - -,--1--,,,-- ----_._-- - -~--- -- -------
25,067 25-May-01 23. - NO>0,617 NO>24,7 NO>61.7 - - - -

--8:3~-"1 24-008 24-May-01 5, " NO>0,617 - - - - - 5,89

24-010 24-May-01 14, - NO>0,543 - " - " " -

I Reference Level 2 # 40, 500, 500, varies varies I varies I #

m
::0
X
oo....
I\)
o
en

Note:

Sampling Results Report
Brix Maritime Site

-=not analyzed

# = reference level not established

bgs =below ground surface

EPA =U.S. Environmental Protection Agency

HelD = hydrocarbon identification

mg/kg =milligrams per kilogram

1 ~ Sample prefix: 5074-0105

2 = Reference Level based on Level 2 Soil Matrix Value (OAR 340-122-0325)

3 =Hydrocarbon pattern not typical of diesel

4 =Hydrocarbon pattern not typical of oil

Page 2 of2

NO = not detected above detection limit

NW = Northwest Method

PAHs =polynuclear aromatic hydrocarbons

ppm =parts per million

TPH = total petroleum hydrocarbons

VOCs =volatile organic compounds
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I Table 5
Summary of Analytical Results for Soil Samples. Petroleum Constituents

I
I
I ,,,

I Gasoline by NW TPH-Gx
,

1,370. ND>0.543 ND>0.758 ND>0.704 IND>0.S62IND>0.617

Diesel by NW TPH-Dx ND>24.7 !ND>2S.7 ND>30.3 ND>28.2 468. #

Oil by NW TPH-Dx ND>61.7 ND>61.7 ND>7S.8 ND>70.4 6,010. 8,330. #

I Diesel+OiJ -~> NO 'NO !ND NO 6.478. 8,890. '#

Total Lead by EPA 6010 3 4.4 3.28 3.75 3.03 1.5

I VOCs by EPA Method 8260B or 8021

Benzene !ND>0.00309 ND>O.OOS ND>O.OOS ND>0.005 0.15.2 ND>0.0027 ND>O.OOS

I
Toluene ND>0.00309 ND>0.02S ND>0.0027 ND>O.OOS ND>O.OOS ND>O.OOS ND>O.OOS 31,000.

Ethylbenzene ND>0.003091 23.4 'ND>0.0027 'ND>O.OOS ND>O.OOS ND>O.OOS ND>O.OOS 47,000.

Xylenes 134.9 ND>0.0081SND>0.010 'ND>0.010 ,ND>O.OOS ND>0.010 63,000.

I Naphthalene 0 11.1 ND>0.050 ND>0.050 ND>O.OSO ND>O.OSO 270.,
MTSE (methyl tert-butyl ether) 'ND>0.2S ND>0.010 ND>0.010 iND>0.01 ND>0.010 0.16

I EDS (1,2-dibromoethane) iND>0.02S 1- ND>0.005 ND>O.OOS ND>O.OOS 1.90E-OS

EDG (1,2-dichloroethane) iND>0.02S ND>O.OOS ND>0.005 ,- ND>0.005 0.013

iso-Propylbenzene :
2.S8 ND>O.OOS 0.013 ND>O.OOS ND>0.005 300...

I n-Propylbenzene 11.1 ND>O.OOS 0.021 ND>0.005 ND>O.OOS 2.900.

1,2,4-Trimethylbenzene S9.8 ND>O.OOS ND>O.OOS ND>O.OOS ND>0.005 720.

I 1,3,5-Trimethytbenzene i- 18.7 ND>0.005 ND>O.OOS IND>O.OOS ND>O.OOS 6S,

PAHs by EPA 8270

I
Senzo (a) anthracene 1- ND>0.050 ND>0.050 iND>0.050 ND>O.OSO 2.7

Benzo (a) pyrene I_ I
0.27I. ,- ,ND>o.OSO ND>o.oSO IND>O.OSO ND>0.050

Senzo (b) f1uoranthene i iND>O.OSO ND>O.OSO iND>O.OSO ND>O.OSO 2.7t-

I Benzo (9hi) perylene i iND>O.OSO ND>O.OSO ND>O.OSO ND>O.OSO #,-
Senzo (k) f1uoranthene 1- ND>O.OSO ,ND>O.OSO ,ND>O.OSO ND>O.OSO 27.

I
Chrysene l, ,- ND>O.OSO ND>0.050 jND>O.OSO ND>O.OSO 270.

Dibenzo (ah) anthracene 1 I ND>O.OSO ND>O.OSO ND>O.OSO ND>O.OSO , 0.27r-

Indeno (1,2,3-cd) pyrene :- ND>O.OSO ND>O.OSO :ND>0.050 'ND>O.OSO I

I Acenaphthene ND>O.OSO ND>O.OSO ND>O.OSO jND>O.OSO 25.000.

Acenaphthylene - 'ND>O.OSO ND>O.OSO iND>O.050 ND>O.OSO #

I Anthracene :ND>O.OSO ND>O.OSO 'ND>0.050 ND>O.OSO 180.000.

Fluoranthene 1- IND>O.OSO
j

IND>O.OSOIND>O.OSO ,ND>O.OSO 29.000.

I
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Table 5
Summary of Analytical Results for Soil Samples. Petroleum Constituents

Total PAHs ->1

ND>0.050 iND>0.050 ND>0.050 21,000.

ND

ND>0.050

NO ::: notdetected abovedetection limit ind
OAR := Oregon Administrative Rules
PAHs ::: polynuclear aromatic hydrocarbon
ppm = parts per million

VOCs ::: volatile organic compounds

'NDND:-

'-,
I,-

# ::: reference level notestablished
bgs:= below ground surface
DEQ =Oregon Department of Environmental Quaiity

EPA::: U.S. Environmental Protection Agency
mg/kg ::: milligrams/kilogram

Note:

Pyrene

Phenanthrene

I

I
I

I
I

I
I

I
I

1- Sample prefix: 5074-0105

2 = Reference Level based on lowest DEQ Risk-Based Concentration (RBC) for

occupational pathways (OAR 340-122-0244)
3 :::: Total lead concentrations detected at this siteappear to beconsistent

with naturally occuring concentrations forthis area

I
aoto e Concentration in excess of reference level

I
I
I
I
I
I
I
I
I
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Table 6

Summary of Analytical Results for Groundwater Samples - May 2001 Subsurface Investigation

Dissolved Lead by EPA 6010 ND>5.00 ND>5.00 15.

VOGs by EPA 8260B

Benzene ND>1.00 ND>1.00 ND>1.00 125. ND>1.00 ND>1.00 ND>1.00 1.

Toluene 2.06 ND>1.00 ND>1.00 6.2 ND>1.00 ND>1.00 ND>1.00 1,000.

Elhylbenzene ND>1.00 ND>1.00 ND>1.00 723. ND>1.00 ND>1.00 ND>1.00 1,800.

Xylenes ND>2.00 ND>2.00 ND>2.00 42004 ND>2.00 ND>2.00 ND>2.00 2,000.

Naphthalene ND>0.100 65:1 ND>0.111 ND>0.118 ND>0.118 8.7

MTBE (methyl-t-butyl ether) 2.39 ND>2.00 ND>2.00 ND>2.00 ND>2.00 ND>2.00 ND>2.00 20.

EDB (1,2-dibromoelhane) ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.OO 1AOE-03

EDC (1,2-dichloroethane) ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 0.32

iso-Propylbenzene ND>1.00 ND>1.00 ND>1.00 ! 115. ND>1.00 ND>1.00 ND>1.00 100.

n-Propylbenzene ND>1.00 ND>1.00 ND>1.00 420. ND>1.00 ND>1.00 ND>1.00 100.

1,2,4-Trimelhylbenzene ND>1.00 ND>1.00 ND>1.00 627. ND>1.00 ND>1.00 ND>1.00 23.

1,3,5-Trimethylbenzene ND>1.00 ND>1.00 ND>1.00 190. ND>1.00 ND>1.00 ND>1.00 23.

PAHs by EPA 8270

Senzo (a) anthracene ND>0.100 0.295 0.189 ND>0.118 ND>0.118 0.17

Benzo (a) pyrene ND>0.100 0.316 0.467 i ND>0.118 ND>0.118 0.017

Benzo (b) fluoranthene ND>0.100 0.2 0.311 ! ND>0.118 ND>0.118 0.17

Benzo (ghi) perylene 0.13 0.284 0.778 ' ND>0.118 ND>0.118 #

Benzo (k) fluoranthene ND>0.100 0.221 0.3 , ND>0.118 ND>0.118 1.7

Chrysene ND>0.100 0.347 0.3 ND>0.118 ND>0.118 17.

Dlbenzo (ah) anthracene I ND>0.100 ND>0.105 ND>0.111 : ND>0.118 ND>0.118 0.017

Indeno (1,2,3-cd) pyrene
, ;

0.17ND>0.100 i 0.242 0.578 i ND>0.118 ND>0.118

Acenaphlhene ND>0.100 0.947 0.189 00424 ND>0.118 620.

Acenaphthylene ND>0.100 0.232 ND>0.111 ND>0.118 ND>0.118 #

Anthracene ND>0.100 0.326 ND>0.111 , ND>0.118 ND>0.118 43.

I
I

Sampling Results Report
BrixMaritimeSite Page lofl
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Table 6
Summary of Analytical Results for Groundwater Samples » May 2001 Subsurface Investigation

# =Reference Level not established

bgs =below ground surface

EPA =U.S. Environmental Protection Agency

NO =notdetected above detection limit indicated

PAHs = polynuclear aromatic hydrocarbons

ppb ~ parts per billion
VOGs ::::: volatile organic compounds

Note:

0.14 0.811 0.4 0.129 ND>0.118 1,800.

Fluorene ND>0.100 0.674 ND>0.111 ND>0.118 ND>0.118 410.

Phenanthrene 0.11 1.51 0.278 0.165 ND>0.118 #

Pyrene 0.26 1.04 0.811 0.306 ND>0.118 1,300.

Total PAHs 0.64 7.445 4.401 1.024 O. #

I

I
I

I
I

I

I
I

I

I
1- Sampleprefix:5074-0105
2 = Reference Level based on lowest DEQ Risk-Based Concentration (RBG)

for occupational pathways (OAR340-122-0244)

I
Bold =Concentrations in excess of lowest DEQ RBG for occupational pathways

I
I
I
I
I
I
I

BRIX 001210

I
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I

Hydraulic Fluid

Antifreeze

PainVThinner

Gasoline

Kerosene

Nalcool

40 wt Oil

AC 500 (Acid-based cleaner)

Sampling ResultsReport
Blix Maritime Site

Table 7
List of Materials Stored and Used on Site

Warehouse

Storage room in warehouse

l Warehouse in cage
I

I
Located in flam mabie storage iocker outside south entrance of!

warehouse i

Stored in shop barge in parts cieaner

Warehouse

Warehouse

Storage room inwarehouse

Page 1 ofl .

Confidential Business Information

40 gaUons

12 gaUons

80 gaUons

20 galions

55 gaUons

40 gaUons

40 qallons

16 gaUons

BRIX001211

September 2001

99-056-01



- - - - - - - - - - - - - - - - - - -
Table 8

Conceptual Site Exposure Model

I Yes
----- I

ar I Yes
- - - I -1------

Volatilization toOutdoor Air Residential No

Impacted soils are present adjacent toand beneath a sitestructure

use 9f gro,lIodwater for consumptive purposes isnot reasonable likely

Use of groY'1d\yater forconsumptive purposes is notreasonable likelyNo

No

Np

NO

No

Yes

Yes

.'1 Np

Y~e of gro4~d!!'ater for consumpnve purposes lsnot reasonable. likely

-~---':---\I-'-·- IL~m~ use is zoned~s induslri'!l; residentialusage is not reasonably
dikely ...

~esiclential

R~sjde~~ial

Resid~ntial·

Occupational

Occupational

()cc~pation~1

_____n I occu~~~na~_l Y_e_s ~~_oundwater impacts ar:~re~~~_~~.~-=~t~~~:_~~~ __----,---__
R id r I N Land use iszoned as industrial; residential usage is notreasonably
, eSI en, 18 0 likely

Groundwater Volatilization toOutdoor Air

Groundwater Vapor Intrusion to Buildings

------j------- I I
Vapor Intrusion into Buildings

Groundwater IGroundwater Ingestion

1------------1----- I I I ---
Leaching to Groundwater

n
oe,
~-

0..

'"S.
~-

e:..
I:l:Ie
'"~.
'"'"......e,

~
e:..
~-o=

Groundwater impacts are present beneath thesitestructureYesOccupational
-+1- I I---- I _u

September 2001
99-056-01

U~e ofaroundwater forconsumptive, purpos~ is notreasonable likelyNo

I No

Page 1of1

"I No

ResidentialIngestion and Inhalation from Tapwater

Groundwater in Excavation
-- I

---- 1--------- I. r---
Occupational

~--'--l /r;-rnrmrlIA;~t""r- i~ h""l,ml 'fhl:> rll:>nfh (minimr lin ?~-i:;-f;;'""t hnc.\ nf fun;,...",1 I
Excava,tion Work [construcuonexcavanon

Sampling Results Report
Brix Maritime Site

Note: bgs = below ground surface

OJ
::0
X
o
o.....
II.).....
II.)



- - - - - - - - - - - - - - - - - - -
Table 9

RiskEvaluation of Soil

a = This constituent cannot create an unacceptable risk by this pathway; free product has not been detected
at the site.

DEQ = Oregon Department of Environmental Quality

mg/kg = milligrams per kilogram

ppm = parts per million

n
oe,
~.

0..

'"S.
~.

e:..
I:l:Ie
'"~.
'"'"

f
e:..
~.

o=

OJ
::0
X
oo....
l\)....
Coo)

Benzene

Lead

Sampling ResultsReport

Brix Maritime Site

29.
---+-1 ---

1,000.

Note:

1,100.

1,000.

Page 1 ofl

21.

a

0.5

a

5.2

4.4

:" '<' ,I II

.~. h;Y;';~/:;'(;::1
.!i\pil1l>arj~Qn:!p. .'
.JI";;'~" r ,< :hl""'i(ji'~" ,1,1c: ·:,R,sk-pased', '.
,::~,'>~rJ,ii t,,",->,,'.",

'- ~11~~nlr",liHn ':

1f~
Exceeds

Below

September 2001
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Table 10

Risk Evaluation for Groundwater

Benzene 5,800. 1,200. 125. Below

Naphthalene a a 65.1 Below

iso-Propylbenzene a a 115. Below

n-Prapylbenzene a a 420. Below

1,2,4-Trimethylbenzene a a 627. Below

1,3,5-Trimethylbenzene a 18,000. 190. Below

Benz[ajanthracene a a 0.295 Below

Benzo[ajpyrene a a 0.467 Below

Benzo[bjfluoranlhene a a 0.311 Below

Indeno[1,2,3-cd]pyrene a a 0.578 Below

Note: DEQ = Oregon Department of Environmental Quality

ND =notdetected above detection limit indicated

ppb = parts per billion

ug/l =micrograms/liter

a =This constituent cannot create an unacceptable risk by this pathway;
free product has not been detected at the site.

I
I

Sampling Results Report

Brix Maritime Site Page 1 Of1
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n
oe,
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I
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~
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;;0
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Table 11
Comparison of Groundwater Sampling Results to Applicable Surface Freshwater Criteria and Toxicity Values

II~~~'
___ I

-.:._ +

'1986 version of Federal Water Quality Criteria are adopted by State of Oregon under OAR 340-41-445(2)(p)(B). Federal 1999 criteria for human consumption of
fish and water are shown instead of older human health criteria shown in Oregon regulations.
CCC - Criteria Continous Concentration ("Chronic")
MCl - Maximum Contaminant level
N/AV - Information Not Available
NA - Not Applicable
ND - Not Detected
TPAtl- Total Polycyclic Aromactic Hydrocarbons

Sampling Resulfs Report

Brix Maritime Site Page 1ofl
September 2001

99·056-01



Table 12
Fate/transport parameters for chemicals exceeding risk screeningI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sampling ResultsReport

I BrixMaritime5 ite

Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Indeno(123cd)pyrene
Sources:
Koc - USEPA 1996
Half life & solubility - HSDB 2001

Page 1 ofl

Confidential Business Infm illation

2001
200,
8001
800:

N/AV
1,2001

1780
0.0094
0.0016
0.0015
0.0015

0.002
0.062

BRIX 001216

September 2001

99-056-01
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Source: Aerial photograph acquired from the
Metro DataResource Center, Oregon, 1997.

Figure 1
Site location
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Source: Aerial photograph
acquired from WAC, Corp. 1991. 100

i
Scale In Feet

Figure 2
Site Map
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APPENDIX A

SOIL BORING LOGS

BRIX 001220
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I
I
I

KEY TO BORING LOGS
::SOt!- CI.aS~.l.llCatlon ill this report IS.b~e.d upon Vl5U~. w;tdmanu~ tiel.r.1.ob-servatlons WhiCll.inerude moiatura, consiStency, Pi<!BtlClty
and grading estimates and should not be construed to imply field or laboratory testing unless presented herein. Soils are classified
in accordance with the Unified Soil Classification System. Stratigraphic boundaries are approximate representations only. No
warranty is provided as to the continuity of Boil strata between bonngs.

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

HIGHLY ORGANIC SOILS

LEGEND·FORBORING LOGS

Liquid Limit Greater ThB.n. 50%

TYPICAL NAMES

Clayey Sands, Poorly Graded Sand-ClayMixtures

Poorly Graded Sends, Gravelly Sands

Well Graded Gravels, Gravel-Sand Mixtures

Inorgtmic Silts and Very Fine Sands, Rock Flour, Silty or
Clayey Fine Sands, or Clayey Silts with Slight Plasticity

Organic Claya and Organic Silty Clays alLow Plasticity

Organic Clays ofMediwn to High Plasticity, Organic Silts

Inorganic Silts. Micaeeoua or Diatomaceous Fine Sandy or Sil
Soils, Elastic Silts

Clayey Gravels, Poorly Graded Gravel-Sand-Clay Mixtures

Silty Gravels, Poorly Graded Gravel-Saad-Sllt Mixtures

Inorganic Clays of High Plasticity, Fat Clays

Inorganic Clays of Lowto Medium Plasticity, Gravelly Clays,
Sandy Clays, Silty Clays, Lean Clays

Well Graded Sands, Gravelly Sands

Peat and Other Highly Organic Soils

Silty Sands, Poorly Graded Sand-Silt Mirtures

• Poorly Graded Gravels, Gravel-Sand Mixtures

ABBREVIATIONS

Pt

GP

GO

CL

OL

SP

SC

OR

CR

ML

SW

SM

GM

MIl

Sands With
Over 12% Fines

Clean Sands
With Little or

No Fines

Gravels With Over
12% Fmes

Clean Gravels Wi
Little or

No Fines

SILTS .ANDCLAYS

SILTS AND CLAYS

Liquid Limit Less Than 50%

MAJOR DIVISIONS

SANDS

More Than Half'the
Course Fraction is

Larger Than
No.4 Sieve She

GRAVELS

More Than Half the
Course Fraction is

Smaller Than
No.4 Sieve Size

COURSE
GRAINED

SOILS

FINE
GRAINED

SOILS

More Than
Halfis

Larger Than
#200 Sieve

More Than
Halfis

Smaller Than
#200 Sieve

I
I
I
I
I
I
I
I
I
I

ppm Parts Per Million

I
I
I
I

Blank Casing

§;;;;;;~SIOttedScreen
Cement Grout

NA

ND

NS

PCBs

SPT

Not Applicable

Not Detected. Above Detection Limit

Not Sampled

Polychlorinated Biphenyls

Standard Penetration Test

Measured Static Water Level in Well

Estimated Water Level During Drilling

I
I

1[pdated: 8/15/01
File: 5074 B-Log Key

BRIX 001221

HAHN.AND ASSOCIATES, INC.
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HAHN & ASSOCIATES, lNC.

434 NW Sixth Avenue SOIL BORING NUMBER B-1
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5/S-inch Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 2-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE 2-inch ill Minuteman 1730 1830

Portland, Oregon DRlLLER: R.Crisman Date: Date:
PROJECT#: 22S9 DRILLING CONTRACTOR: Crisman Drilling 1-4-Apr-93 14-Apr~93

,;.. Ul
~

~ BORING DIAMETER: 5-inch OD
Z 1%1 ....

~ l"l
~ " fj~l"l", 1%1~ 0 ~ " ~ :«:~ CASING DIAMETER: Not Applicable

~~ ~!
~ P'ls: ~s: 8"1 ~

I ~~~~

~
SURFACE ELEVATION: Not SurveyedUl c.

~8 ~~
~§Ql"l g:: ~Eo " ~ 8P TOP OF CASING ELEVATION: Not Surveyed

~Q
~ j

a 1%1 0
Ul~

~ e Q €5 SOIL DESCRIPTION

Em $I Concrete
Hl:j: : 18 Silty GRAVEL - Brown, moist, loose, non-plastic, poorly-~ 2

graded, no petroleum odor or stain
c. ,

:E
0

3".-<;;
~a
~ 4~

SAND - brown, moist, moderately dense, non-plastic," i
,

~ I c poorly graded, no petroleum odor or stain (concrete fill)
I I 5 "~~~" ;tj

: !
6

I

Boring abandoned due to auger r-efusal> concrete fill was
7 observed in sand to 5.0 feet bgs

I Boring terminated at 5.0 feet - 4/14/93
8 Boring abandoned with 3/4-inch Bentonite Chips - 4/14/93

I 9 Materials:
I

l(
3/4 bags 3/4-inch Bentonite Chips

I I i
I I I
I I 11
I ,

I

I 12
I

I I 13

I I
! 14

i
IfI

I I
,

I I I 16

I i I
I i

-, I i 17
~ i I !-, I I I 18

I I
I I I I 19 ~ ~ ~

I
, II BRIX001222-\ \ 1 I 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8/15/01 JWD Page 1 of I
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!2 ta :;;- J':: BORING DIAMETER: 10-inch OD
~ >-< ~

~
:;;-

I"'I", ~~ U m S " III

p;~ ~§
~ ~ ti CASING DIAMETER: Nat Applicable:;;:,..,

~~ ~*
i1.l

~~
"'I

~ci
~

::s m S
~ ~

U SURFACE ELEVATION: Nat Surveyed
e:: ~§ ~S mOl o~ eOw m~ "

o Po< TOP OF CASING ELEVATION: Nat Applicable
::a° !il j§:1 0 ::2 "'I 0

~ e A ('§ SOIL DESCRIPTION

son. BORING NUMBER

Date:

Time:
1030

Date:

DRILL DRILL

START FINISH

File: B-2 2289

BRIX 001223

B·2

SAND ~ as above, no petroleum odor or stain

SAND w brown, moist, medium dense, non-plastic, poorly
graded, no petroleum. odor or stain

SAND - as above, strong petroleum odor and black
stain

SAND - as above, no petroleum. odor or stain

Silty GRAVEL with some Sand ~ brown, moist, medium
dense, non-plastic, slightly graded. no petroleum odor or
stain

GuyH.Tanz

4 114-inch ill Hollow Stem Auger

Canterra CT-250

Asphalt

Geo-Tech Explorations, Inc.

2 5/8-inch OD Split Spoon

M.Reniker

Page lof2

17

19

,20

i 18

100
100 16
100

DRILLING :METHOD:

EQUIP:MENTTYPE

HAILOGGER:

DRILLER:

SAMPLING :METHOD:

DRILlJNG CONTRACTOR:

4.1 NA j

""hal,

1

2

GP
3 .'
4

5
4 100

15-001 945 3.7 NA 9 100 , 6
19 100

9 80
15-002 950 I 3.8 NA 12 100 !

~ I 12 100 9
c,

.a
o 1
"~ 7 80..,
c 15-008 1005 3.9 ND i 7 100 11~

"" 5 100<J:l

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

Updated: 8115/01 JWD

PROJECT #: 2289

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B-2
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5/8-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 l/4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 930 1030

Portland, Oregon DRILLER: M. ReDiker Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Gee-Tech Explorations, Inc. 15-Apr~93 15-Apr-93

E-< '" ., p,; BORING DIAMETER: lO-inch ODZ 1"'1 ..... ~
'" ~

.,
~ril I"'IP': 0 '" S <fl '" E5iZl CASING DIAMETER: Not Applicable

~~

~!
~

il':~ ~3 8'" ~*
~ ~

o~ '" s liS ~ii5 SURFACE ELEVATION: Not Surveyed
e::: ~3 ~S

Jl<~ o~ §iOlril '" is' 0 Jl< 8P TOP OF CASINGELEVATION: Not Applicable
~iOl

~ j~
0
~ 1"'1 0 "'~

~ e q €§ SOIL DESCRIPTION
8 100 SAND - brown, moist, medium dense. non-plastic,

15-005 1020 4.1 ND 13 100 21 slightly graded, strong petroleum odor and black
11 100 stain

. 22

~ I 23
.S> I I '"'"" ~0 24'" ~"S

0
25~

iiJ , ,
P'l 4 100 CL Silty CLAY- gray, wet, stiff, medium plastic,

15-006 1030 4.2 ND 5 100 26 poorly graded, no petroleum odor or stain

I, 8
,

100

I I 27

I I I
I I i I I 28

I
,

i

I I -I I 29

I I Boringterminated at 25.0 feet - 4/15/93,
Sampled to 26.5 feetI I 30

I I I I
Boring abandoned with 3f4-inch Bentonite Chips - 4/15/93

I , I 31
Materials:,

!
,

J 12 bags 3/4-inch Bentonite Chips
I ,

32J J

I I
I I I 33,

I 34
I !

1 I 35

I 1 i

i I J 36

i I 1 I

I i I I I 37
, i I I
1 l 38

I
I ! I
I I I I 39 . -

i I I I I ,
l I I I -I 40 BRIX 001224

I
I
I
I
I
I
I
I
I

I
I

Updated: 8115/01 JWD Page 2 0£2 File: B-2 2289
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Date:

DRILL

FINISH

Time:
1115

Date:

DRILL

START

15-Apr·g3 15-Apr-S3

B-3

File: B-3 2289

BRIX 001225

SAND - brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

SAND - as above, strong petroleum odor and black
stain

SAND N as above, no petroleum odor or stain.

Silty GRAVELwith some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

Guy H. Tanz

2 SIS-inch OD Split Spoon

M.Reniker

4 1I4-inch ill Hollow Stem Auger

Canterra CT-250

Geo-Tech Explorations, Inc.

Page 10f2

20

100
100

100

100
100

20 100

son, BORING NUMBER

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

SAMPLING METHOD:

DRILLING CONTRACTOR:

HAl LOGGER:

4

! 5

I 8

NA 5

NA, 4

I 4 80

I I

I I

15-007 1030 4.3 NA 8 100

15-008 1035 3.4

15·0091 1040 4.5

Updated: 8115/01 JWD

Eo<
~S ~

O'i BORING DIAMETER: 10-inch OD
Z I:iI

" 15;;
~ ~I:iI 1:iIP=: 0 ,j!l " tiiiJ CASING DIAMETER: Not Applicable

~~ >-11:i1

~
~~ ~-8 ~~ ~~

~ ~
o~

Po.~ 00 S
~ § ;;'i2i5 SURFACE ELEVATION: Not Surveyed

~~ ~-8 ~s 001 o~
QI'il 0 Po. Eo<P TOP OF CASING ELEVATION: Not Applicable
:;]Q f;'l j§i ~ I:iI 0

oo~

;;j e A €§ SOIL DESCRIPTION
Asphalt Asphalt

1 ,

PROJECT #: 22S9

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B-3
Portland, Oregon

(503) 796-0717 HAILOGGER: Guy H. Tanz DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5/8-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 JJ4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1030 1115

Portland, Oregon DRILLER: M.Reniker Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15~Apr-93 15·Apr-93

~
rJ)

'3 0:: BORING DIAMETER: lO-inch OD
~

..... ~
" ~

'3 ~

~ ".p:: rJ) S <2l " ~ ~$
CASING DIAMETER: Not Applicable

~;'l ~~ ~§ <2l>-1'" ".
~ci ~~

~ ~
o~ ~~ ;;;: rJ) S

~ ~
~ii5 SURFACE ELEVATION: Not Surveyed

E:: ~§ ~8 rJ)", o~
Q~ rJ)~ "

0 c, E-<P TOP OF CASING ELEVATION: Not Applicable
~Q ". j[;:J 0 f';] ". 0

rJ)~

:;j J:I1 e Q
E3 SOIL DESCRIPTION

10 100 SAND - brown, moist. medium dense, non-plastic,
15-010 1050 4.2 ND 10 100 21 poorly graded, strong petroleum odor and black

I 5 100 stain

22

'" 23
.So I I I-=0

I 24" I
~

I I ~'S ,

~
0

I 25" !

"ll< 2 100 CL Silty CLAY- gray, wet, stiff, medium plastic,
15-011 1100 4.1 ND 3 100 26 poorly graded, no petroleum odor or stain

I 5 100
I 27

! I I I
I I i I 23

I -I I

I -I 1 , 29

I I I Boring terminated at 25.0 feet - 4/15/93

I I I 30 Sampled to 26.5 feet

I
Boring abandoned with 314-inchBentonite Chips - 4/15/93

I 31
Materials:

I I I 12 bags 314-inchBentonite Chips-r I I 32

I I I !
I I I 33

I I I
I I I I 34

I I I
I i I 35

I I 1 I
I I I I I 36

I I I ,
I

I
,

I I 37I

I I ,
I I I 38

I I I I
I I I I I 39 ---
I , 1I
, I I 1 40 BRIX001226

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8115/01 JWD Page 2 of2

Confidential Bosiness Infm mation

File: B-3 2289





HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOn. BORING NUMBER B-4
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5/8-inch OD Split Spoon START FINISH
Brix Maritime Company DRILIJNG METHOD: 4 Y4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1130 1220

Portland, Oregon DRILLER: M.Reniker Date: Date:
PROJECT#: 2289 DRILIJNG CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

Eo> '" ~ "" BORING DIAMETER: lO-inchOD
Z I'il >-< ~

~
~ (:1

~;3 I'il"" 0 '" S " " r;;;
P:s ~g;

<2:l
~ ESu.; CASING DIAMETER: Not Applicable

ot! ~!
~

'" c, ~S
t~ ~*

~ i ~~ SURFACE ELEVATION: Not Surveyed
E:: ';;lEo "'] o~

>=1(:1 0 E-<::J TOP OF CASING ELEVATION: Not Applicable
~>=I

~ jfii ~ f:l 0 "'~

~ e €B SOIL DESCRIPTION
I 10 20 : .~ 0''''

SAND ~ brown/gray, moist, medium dense, non-
15-015 1158 4.4 ND 11 100 21 • SP, plastic, poorly graded, no petroleum odor or stain

9 100

i 22
I

'" 23
.8' I I M
-"

~
0 243

'"0 25~

"m 0 100<'Q i CL Silty CLAY- gray, wet, soft, medium plastic,
15-016 1205 3.7 NA 1 100 26 poorly graded. no petroleum odor or stain

I 1 I 100

I I I 27

I I
I i i 28

I I i
i I 29

I I Boring terminated at 25.0 feet - 4/15/93

i I 30 Sampled to 26.5 feet

I I i
Boring abaodoned with 3M-inch Bentonite Chips - 4/15/93

I I I 31
Materials:

I 12 bags 3M-inch Bentonite Chips

I ! 32

I I
I ! 33

I I
: ! 34

I I
I I ! I 35

I I ! I

I I 36

I I I

I I I I ! I 37
I I !,

I I 38

I I I I ,
I I I ! I 39

I I I I I !
,- ,

I
! I i 40 BRIX 001228

~- - ---- '~

I
I
I
I
I
I
I
I
I
I
I

I
Updated: 8115/01 JWD Page 2 of2 File: B-4 2289

---t6nfidential Business Information



DRILL DRILL

START FINISH

Date: Date:
15-Apr-98 15-Apr-93

B - 5

SAND - brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

File: B-5 2289

BRIX 001229

SAND - as above, no petroleum odor or stain

SAND ~ as above, no petroleum odor or stain

JeffW.Doss

4 lI4.-inch ill Hollow Stem Auger

Canterra CT-250

Geo-Tech Explorations, Inc.

2 SIB-inch OD Split Spoon

M.Reniker

Page 10f2

o
80
100

6 0

SOlL BORING NUMBER

SAMPLINGMETHOD:

HAILOGGER:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

4

! 6
NA 62

I I

I 14 100

I

15-018 1333 1.8 ND 11 100

15-019! 1339!

Updated: 8115/0 I JWD

8 en :3 ~ BORING DIAMETER: lO-inch OD
Z ~

>-< ~

~
:3

~
en S "1"1 1"It<l <2:l " ESu:; CASlliG DIAMETER: Not Applicable:;;:~

~!
~

«1_ ~~ 8tq ~~
~

Z':;J Po< S

E 2&2;5 SURFACE ELEVATION: Not Surveyed
°8

en",
~S ~~ o~ §"11"1 E:: ~3' ~ 0 8:::> TOP OF CASINGELEVATION: Not Applicable

~q
5:l j~ oS f!J I'iI 0

en~

:;J e i=I ~ SOIL DESCRIPTION

" ! Asphalt Asphalt
~

Il::
~

!" Silty GRAVEL with some Sand ~ brown, moist, medium0
0 dense, non-plastic, slightly graded, no petroleum. odor or

stain

PROJECT #: 22B9

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



HAHN & ASSOCIATES, rxc,
434 NW Sixth Avenue SOlL BORING NUMBER B·5
Portland, Oregan

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5lB-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 ]j4-inch ill Hallow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1315 1405

Portland, Oregan DRILLER: M.Reniker Date: Date:
PROJECT#: 22B9 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

E-< rn
~

J": BORING DIAMETER: lO-inch OD
Z r3 >-<~

" ~
~ l"l

l"l 1l'I~
rn S

~ " !;; ESi/.l CASING DIAMETER: Nat Applicable
~~

~~
Il'I ii':-s ~E; tci ~*

~ is:
o~ ;;( rn""

~S 1S ~
2Zg SURFACE ELEVATION: Nat Surveyed

E:: ~E: rn-" o~

~~ rn~ is: 0 ~ E-<P TOP OF CASING ELEVATION: Nat Applicable

!iJ j~
0 ~ f:1 0

rn~

ea- e €3 SOIL DESCRIPTION
4 ! 20 SAND - brown/gray. medium dense, non-plastic.

15-020 1345 2.1 ND , 6 100 21 slightly graded, no petroleum odor or stain

I I 7 100

i I 22

I !
I r 23

I !
24

! T
I 1 25

Borin\; terminated at 20.0 feet - 4/15/93I I Samp ed to 21.5 feet
I 26 Boring abandoned with 314-inchBentonite Chips - 4/15/93

! J

I 27 Materials:
I I I 10 bags 314-inchBentonite Chips

I I I I 28
I I
I I 29

I
I I 30

I
I 31

! I I

I I I I 32

!
,

I
! 33

I i
! 34
, I I
! , I 35

I i i
I ! 36
!

,

I I , I 37
, I
; I 38
; I

J 39

i !
-

i

I
I I I 40 BRIX 001230

- -

I
I
I
I
I
I
I
I
I
I
I

I
Updated: 8115/01 JWD Page 2 of2 File: B-5 2289
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SOIL DESCRIPTION

SAND M as above, gray, petroleum odor and stain

DRILL

FINISH

Date:

Time:
1515

Date:

DRILL

START

BRIX 001231

15-Apr-93 15-Apr~93

B·6

Not Applicable

Nat Applicable

Not Surveyed

10-inch OD

SAND M brown, moist, very loose. non-plastic, poorly
graded, no petroleum odor or stain

SAND - as above, medium dense, petroleum odor
and stain

Silty GRAVEL with some Sand - brown, moist, medium
dense. non-plastic, slightly graded, no petroleum odor or
stain

Gee-Tech Explorations, Inc.

JeffW. Doss

2 5/8-inch OD Spilt Spoon

Asphalt

4 1I4-inch ill Hollow Stem Auger

Canterra CT-250

TOP OF CASING ELEVATION:

M.Reniker

CASING DIAMETER:

BORING DIAMETER:

SURFACE ELEVATION:

SOIL BORING NUMBER

HAILOGGER:

SAMPLING METHOD:

DRILLER:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLING CONTRACTOR:

2.5

<ll 'i1 I>:

~ til~
~

~ ~I"ll>: '" '"
~S

>< 13 <El
~ j ESiilHI"l I"l ;JE: E-<"l ~~

~~
::g t:JJ c,

~8 ~~ o~ E ~~E=: :;a.8 Q
<ll~ jal " ~

<ll~

gJ 0 I"l 0e A 15
Asphalt

1 .:-: .
"

15·021 1425 2.7

15-022 1431 2.4

PROJECT #: 2289

1

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

1
(503) 796-0717

PROJECT:

Brix Maritime Company

19030 NW St. Helens Road

Portland, Oregon

Updated: 8/15/01 JWD Page 1 of2 File: B·G 2289

1
Confidential Business Informetion



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOlL BORING NUMBER B -6
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW.Doss DRILL DRILL
PROJECT: SAMPLING METHOD: 2 SIS-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 l/4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1420 1515

Portland, Oregon DRILLER: M. Reniker Date: Date:
PROJECT#: 22S9 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr·93 15-Apr-93

~ '" ~ '" BORING DIAMETER: lO-inch OD1"1 ti3~ ~
~

~ 1"1
f'il", 1"11": 0 :>< 8. ~ " ~ ESu.; CASING DIAMETER: Not Applicable::S...:l ~~ ~

il ~
~.8- tci i\:=@: ~

iS~ '" s ~ ~iiS SURFACE ELEVATION: Not Surveyed
r:;jE: ~S "'11

o~

~[:J 0 Po< E-<P TOP OF CASING ELEVATION: Not Applicable

Ii! jErJ 0 ~ 1"1 0 "'~

~ ;3 I=i
~ SOIL DESCRIPTION

3 0
.

SAND ~ gray, moist. loose, non-plastic, poorly
15-024 1445 2.3 NA 3 100 21 graded, slight petroleum odor and stain .

4 100
, 22

I I ~

~
~ ! 23 s.So I

,
Ii§
I 24""" !"0 -r 25~

"" I 3 I 0 Silty CLAY- gray, wet, fum, medium plastic,I'Q CL,
poorly graded, possible petroleum odor and stain15-025 1456 2.2 NA 4 100 26

4 100

I 27

I
I 28

! 29

I I Boring terminated at 25.0 feet - 4/15/93

I I 30 Sampled to 26.5 feet

I
Boring abandoned with 314-inchBentonite Chips - 4/15/93

I 31
Materials:
12 bags 3/4-inch Bentonite Chips

32

I
, I 33

I

I I 34
I

I 35

I
36

I

i I 37

I ! I I
I I I , 38
I I "

I
I I I 39 - -- -

i I I I,
BR/X001232I ! 40 .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8115/01 JWD Page 2 of2

ConfideBtilll Business Infocmation

File: B-6 2289



B -7

SAND - gray, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

BRIX001233

File: B-7 2239

SAND . as above, petroleum odor and stain

SAND ~ as above, dense, petroleum odor and stain

Silty GRAVELwith some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

GP

-. :-

Page 10f2

2

1

son, BORING NUMBER

HAILOGGER: JeffW. Doss DRILL DRILL
SAMPLING METHOD: 2 5/8-inch OD Split Spoon START FINISH
DRILLING METHOD: 4 1I4-inch ill Hollow Stem Auger Time: 1"lIIle:
EQUIPMENT TYPE Canterra CT-250 1530 900

DRILLER: M.Reniker Date: Date:
DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15 MApr-93 16-Apr-95

:;:> r:r: BORING DIAMETER: IO-inch OD

" ~
:;:>

~~
Q)

E:1
CASING DIAMETER: Not Applicable~ r;;

""'" ~~ ~

~ ~
0 SURFACE ELEVATION: Not Surveyed

I'l<~ O~

~ f§
u.l "

0 I'l< TOP OF CASING ELEVATION: Not Applicable
2;j u.l ~0 '"e I=l ~ SOIL DESCRIPTION

Asphalt

5

5 0 I

15-026 1535 7.9 NA 6 100 6
5 100

7

8

9

1
12 0

53 270 i 20 80 11
I 18 100

12

13

14

I 1

I [
15-028 I 1550 755 2,000 16

I I I

Eo< u.l
Z ""

.... ~
(::l ",><:: 0 u.l Ei
~'" ~S ~8Z>-1 ....:I"" ""o~ r· ~ u.la.

~~1Ol(::l u.l~ e:: ~8
:;j1Ol

~ j~:;j

.s
"...
Q

s
0

Updated: 8/15/01 JWD

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 2289

HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOn.. BORlNG NUMBER B·7
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW.Doss DBlLL DRlLL
PROJECT: SAMPLING METHOD: 2 5/8-inch aD Split Spoon STAllT FINISH
Brix Maritime Company DBlLLING METHOD: 4 lI4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUlPMENT TYPE Canterra CT-250 1530 900
Portland, Oregon DRlLLER: M.Reniker Date: Date:
PROJECT#: 2289 DRlLLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr~93 16-Apr-9S

Eo< 00
~

p,: BORING DIAMETER: lO-inch onz "" ..... ~
~

~

~00 S """00 ""I':l 0 oS " <~ CASING DIAMETER: Not Applicable
~...:l

~~ "" ~S ~!: t~ g:~
~

~
~~o~ ~ 00 c,

~o ~ § SURFACE ELEVATION: Not Surveyed
e:: ~E: 00"" o~

~"" oo~ 0 E-<;:J TOP OF CASING ELEVATION: Not Applicable
~~ j~

~

~
oo~

~
0 "" 0

e;j e I=l E§ SOIL DESCRIPTION
3 80 SAND ~ gray. moist, medium dense, non-plastic,

15-029 1555 183 13 3 100 21 . poorly graded, slight petroleum odor and stain
5 100

22
~ Silty CLAY- gray, wet, stiff, medium plastic,(;L, s poorly graded, possible petroleum odor and stain

~ I 23
:a- I
0

24'"~
'S
0

25~

"'" I ! 3 0 I Silty CLAY- as above, no petroleum odor and~ CL
15-030 1605 NS I NA 5 0 26 stain

6 100
27

I I 28

I I
I 29

I Boring termioated at 25.0 feet - 4/15/93

I 30 Sampled to 26.5 feet

I
Boring abandoned with 314-inchBentonite Chips - 4/16/93

I I 31
Materials:

I 15 bags 314-inchBentonite Chips
I 32
I

I I 33
I !

I I " 34
! I I
I I i 35

I
I : 36

I I
i I I 37

I I
I I I 38
I I
! I : i ! 39 -
I I I I I

I ! I , 40 BRIX001234

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8115/01 JWD Page 2 of2

Confidential Business Information

File: B-7 2289



File: B-B 2289Page 1 oflUpdated: 8/15/01 JWD

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORlNG NUMBER B-8
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH.Tanz DRILL DRILL
PROJECT: SAMPIJNG METHOD: 1 5/8-inch Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 2-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE 2-inch ill Minuteman 1830 1930

Portland, Oregon DRILLER: R. Crisman Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Crisman Drilling 15-Apr-93 15wApr-93

Eo< gj ~

~

p:; BORING DIAMETER: 5-inch OD
Z >£I ...

~~~
.,

fj~
...

~(IJ >£Ii>: 0
~ " t:Ui' CASING DIAMETER: Not Applicable

iJS~ ~ ~Z...:l ...:1>£1

~ ~~ I;:;~
~

o~
p..~

'" S ~~ E ~ ~~
SURFACE ELEVATION: Not Surveyed

QJXl ~~ ~]: "'l ~ TOP OF CASINGELEVATION: Not Surveyed
?ijQ

~ j 0 "'Z "" "'~

;;j e H >=I
~ SOIL DESCRIPTION

-fffi:

•
Concrete

1m , I 18

It 2

I
Silty GRAVELwith some Sand - Brown, moist, loose, non-0
~Iastic. poorly graded, no petroleum odor or stain" 3... concrete fill)'S

0

'" I 4
"~

I I 5

I Boring abandoned due to auger refusal- concrete fill wasI 6 observed in sand to 4.5 feet bgs
I

I 7 Boring termioated at 4.5 feet - 4/15/93
Boring abandoned with 314-inchBentonite Chips - 4/15/93

I 8
Materials:

I 9
314 bags 314-inch Bentonite Chips

icI,
11

I , 12
I

I 13

14
i I I

I 1 11

I I I I
I I I I i ! 16
I I I I
I I I , 17

I I
I I I I 18

I I I
I I r 19 - .

I I I
't I i ! 20 BRIX 001235

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business-Information



son. BORING NUMBER
HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 2289

HAILOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

B - 9

JeffW. Doss

2 5/8-inch OD Split Spoon

4 lI4-inch ill Hollow Stem Auger

Canterra CT-250

M.Reniker
Geo-Tech Explorations, Inc.

DRILL

START

Date:
16-Apr-93

DRILL

FINISH

Time:
1035

Date:
16-Apr-93

SAND ~ brown, moist, dense. non-plastic, poorly graded,
no petroleum odor or stain

File: B-9 2289

BRIX001236

SAND - as above, no petroleum odor or stain

SAND - as above, no petroleum odor or stain

Silty GRAVELwith some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stale

7

2

4

5

6

3

8

8 0

19 100

co z <r: BORlNG DIAMETER: lO-inchOD
I"i1 tn'S " E:l

z

~
o

~ " ~6.l
CASING DIAMETER: Not Applicable

I"i1 ~S ~8 8::~ ~~
;;

::;:: "''''' ~S f § ~~ SURFACE ELEVATION: Not Surveyed
g:: ~.8 "'] (.) <-<p TOP OF CASING ELEVATION: Not Applicable

!iJ j~ l';j I"i1 0 "'~e Q ['§ SOIL DESCRIPTION
Asphalt

1

16-001 954 6.2 NA 14 40

2l
~1±t1--~--1---+----+---!---!--"-I
§f:l::j:I---l--!--+---+--l----io

9

1
13 20

16-002 1004 4.8 NA I 17 100 11
20 100

12

13

14

I 1

! 12
1012 6.7 NA I 12

! 13
I

18

19

!
I 20

Updated: 8/15/01 JWD Page 10f2

I
Cenficleatial Business Infermatien



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORlNG NUMBER B·9
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW.Doss DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5/B-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 lI4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 942 1035

Portland, Oregon DRILLER: M. Reniker Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr-93 16-Apr-93

Eo< in
~

>t: BORING DIAMETER: 10-inch ODZ 1"1 >-< ~

~
~ I"l

I"ltJl I"ll>:: 0 rn e " " ~
iii s ~8

<2l
~ «:~ CASING DIAMETER: Not Applicable;:;l>-1 >-11"1 1"1

t~ ~*
:;e
~~t§~

~~ ~
rn",

~ § SURFACE ELEVATION: Not Surveyed
~-8 ~S rnl

O~
~I"l 0 Eo<P TOP OF CASING ELEVATION: Not Applicable
::a~

Ell jir1 .s ~ I"l 0
rn~

~ e >:l f§ SOIL DESCRIPTION

I 9 20 --
16-004 1022 4.7 ND 8 100 21 kill . SAND - brown. moist to wet. dense, non-plastic,

I B 100
poorly graded, no petrloeum odor or stain

22

23

24
Boring terminated at 20.0 feet - 4/16/93
Sampled to 21.5 feet

25 Boring abandoned with 3/4-inch Bentonite Chips - 4/16193

26 Materials:
I 10 bags 3/4-inch Bentonite Chips

27

I
I i I 28

29

30
I

31

32

I
I I 33

, l
I I I 34

I
I I 35

I
I ! 36
I I

I I 37,
i I

,
I I j 38I i ,

"I I I I
,

! I I I, l 39
I ,

II
I I -I I I 40

BRIX 001237

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8/15/01 JWD Page2of2
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File: B-9 2289



son. BORING NUMBER

Date:

DRfi,L

FINISH

Time:

1138
Date:

DRILL

START

16~Apr-93 16-Apr-93

B-IO

Not Applicable

Not Applicable

Not Surveyed

10-inch OD

SOIL DESCRIPTION
Asphalt

File: B-lO 2289

BRIX 001238

SAND ~ brown/gray, moist. medium dense, non-plastic,
poorly graded, no petroleum odor or stain

SAND - as above, no petroleum. odor or stain

SAND - as above, brown, no petroleum odor or stain.

Silty GRAVELwith some Sand - brown/gray, moist,
medium dense, non-plastic, slightly graded, no
petroleum odor or stain

Geo-Tech Explorations, Inc.

2 5/8-inch OD Split Spoon

M.Reniker

CASING DIAMETER:

JeffW.Doss

4 114-inch ill Hollow Stem Auger

Canterra CT-250

BORING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

Page lof2

2

3

5

4

1

1

7

6

8

9

11

12

13

19

17

18

,20

o
o

509

11

11 20

14 100
13 100
10 I 20

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

SAMPLING METHOD:

HAILOGGER:

I 14 100

NA

4.9 NA i 13 100

16-005 1055 NS NA 9

16-006 1102 4.5

Updated: 8/15/01 JWD

PROJECT #: 2289

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Businesslnformation



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOn. BORING NUMBER B ·10
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW.Doss DRILL DRILL
PROJECT: SAMPIJNG METHOD: 2 5/8-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 If4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1048 1138

Portland, Oregon DRILLER: M.Reniker Date: Date:
PROJECT#: 2289- DRILIJNG CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr-g3 1?-Apr-93

E-> '" ~
P:: BORING DIAMETER: lO-inch aDz @3 >-<-

~
~ §:1

~~ e§~ '" S " "
iO':~ ~~

~ ~ ~ ESEii' CASING DIAMETER: Not Applicable

o~
~~

s '" S Eo t~ ~* 15 § ~C) SURFACE ELEVATION: Not Surveyed
~1'iI E=: ~!: ~@ "'] C)~

il;
f§ TOP OF CASING ELEVATION: Not Applicable

~~ I'iI
~::q

I'iI I'iI 0 "'~

:;j ::q e P:< &:I f3 SOIL DESCRIPTION

I 10 50
16-008 1118 5.1 ND 13 100 21 SAND ~ brown/gray, moist to wet, medium dense,

11 100
non-plastic, slightly graded, no petroleum odor or
stain

22

I 23

I 24
Boring terminated at 20.0 feet - 4/16/93

I Sampled to 21.5 feet
! 25 Boring abandoned with 3/4-inch Bentonite Chips - 4/16/93

26 Materials:
11 bags 3/4-inch Bentonite Chips

I 27

I I
I I I 28

I
I I 29
I I
I I I , 30

I I 31

I 32

I ! I
I 33

I I
I , 34

I

I
I I I 35

I I
I I I ! 36

I I,

I I I I ! 37

I I I iJ

I ! J 38

I I I
I 39 -

I I
I ! I

,
40 BRIX 001239

I
!

-~-- - - ~

I
I
I
I
I
I
I
I
I
I
I
I
I

I
Updated: 8/15/01 JWD Page 2 of2 FIle:B-10 2289

Confidential Business Information



Date:

DRlLL

FINISH

Time:
1245

Date:

DRILL

START

16-Apr-93 16-Apr-93

File: B-ll 2289

BRiX 001240

B -11

SAND - gray, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

Silty GRAVEL with some Sand - brown/gray, moist,
medium dense, non-plastic, slightly graded, no
petroleum odor or stain

SAND - as above, possible petroleum odor and
stain

SAND - as above, gray, no petroleum odor or stain

JeffW.Doss

Gee-Tech Explorations, Inc.

2 5lB-inch OD Split Spoon

4 lJ4-inch ill Hollow Stem Auger

Canterra CT-250

M.Reniker

Page 10f2

SOIL BORING NUMBER

DRILLER:

SAJ\1PLlNG METHOD:

DRILLING CONTRACTOR:

DRILLING METHOD:

EQUIPMENT TYPE

HAl LOGGER:

rt.l ., l':i BORING DIAMETER: IO-inch aD
~

.....
~

., """"p:; rt.lS' " " !;;
~S' ~E;

~ :; tis CASING DIAMETER: Not Applicable

~! ~ ~~ ~~ ~
ra c, f ~

~2i5 SURFACE ELEVATION: Not Surveyed
~& ~S rt.l';;; o~

is' 0 ~P TOP OF CASING ELEVATION: Not Applicable

~ jE@ 0 g:j I'iI 0 ra-..... 0e ~ SOJL DESCRIPl'ION
Asphalt

1

2

3

4

5
1 100

16-009 1200 5.1 NA 2 0 6
9 20

7

8

9

1
8 100

16-010 1207 6.2 NA 10 100 11
10 100

12

13

14

8 0
16-011 1213 5.7 ND 8 20

I 7 100

I
I

, 19

, 20

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

Updated: 8/15/01 JWD

PROJECT #: 2289

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Bosiness InfOi illation



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B -11
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW.Doss DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5lB-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 lI4-inch ill Hollow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1150 1245

Portland, Oregon DRlLLER: M.Reniker Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr-98 16-Apr-93

I;< IZl Z' ~ BORING DIAMETER: lO-inch Ol)z r5 .... ~
~

Z' 1S
~~

fil>l'l g3 S " "p:J~ "" "" ~ ~fjJ
CASING DIAMETER: Not Applicable

~!
I"il ~E; t~ ~if:

~

o~ ;:g IZl S
~ § ;:l?E SURFACE ELEVATION: Not Surveyed

g;: ~E; ~@ 1Zl} o~01"1 0 p., E-<P TOP OF CASING ELEVATION: Not Applicable
~Q

~ j:Z: r:l I"il 0
1Zl~

;;j 0 E'§ SOIL DESCRIPTION
6 I 100

~ SAND - gray, moist, medium dense, non-plastic,
16-012 1219 4.4 NA 4 100 21 SP· poorly graded, slight petroleum odor and stain,.

5 100 Silty CLAY- gray, moist, stiff, medium plastic,
22 or. poorly graded, no petroleum odor or stain

I I '"~
00 23 ~.S<

"'"0
24":a

0
25~ Is

~ I 3 0 CL Silty CLAY - as above, wet, no petroleum odor or
16-013 1227 4.8 NA 4 100 26 stain

4 100
, 27

2B
I

I 29
I Borlog terminated at 25.0 feet - 4116/93

30 Sampled to 26.5 feet

I
Borlog abandoned with 3/4-ineh Bentonite Chips - 4116193

i 31
Materlals:
12 bags 3/4-ineh Bentonite Chips

32

33

I I
I I I 34

I I

I I 35

I
I I I 36

I I I I
I

,
i 37I

I !,
I 38

I I I.

I I 39 - -

j I I I I

BRIX 001241I ! , 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8/15/01 JWD Page 2 of2

Confidential Business InfOl mati-on

File: B-ll 2289



DRILL

FINISH

Date:

Time:
1345

Date:

DRILL

START

16-Apr-93 16-Apr~93

B -12

BRIX 001242

SAND - gray. moist, loose, non-plastic, poorly graded, no
petroleum odor or stain

File: B-12 2289

SAND - as above, slight petroleum odor and stain

SAND - as above, medium dense, possible petroleum
odor and stain

Silty GRAVELwith some Sand - brown, moist, medium
dense, non-plastic. slightly graded, no petroleum odor or
staU1l .

4 1/4-inch ill Hollow Stem Auger

Canterra CT-250

2 5/8-inch OD Split Spoon

Gee-Tech Explorations, Inc.

JeffW.Doss

M.Reniker

""h,"' Asphalt

7

2

6

5

1

8

20
100
100

4

5
5

son, BORING NUMBER

DRILLING METHOD:

EQUIPMENT TYPE

SAM1'LING METHOD:

DRILLING CONTRACTOR:
DRILLER:

HAILOGGER:

'" Z'
po; BORING DIAMETER: lO-inchOD

I"iI ..... ~
~

Z' i=l0 '" S
OJ OJ

ii: s ~E:
~ ~ ~ ESCi) CASING DIAMETER: Not Applicable

~ Ii::~ ~~
~

"'Po
~S f ~

~~ SURFACE ELEVATION: Not Surveyed
g:: ~3' "'l o~

0 E-<:;:J TOP OF CASING ELEVATION: Not Applicable

~ ~~
c I"iI I"iI 0 "'~
e p; J:1 f3 SOIL DESCRIPTION

1 I

4

3

16-014 1310 4.8 NA

16-015 1317 7

16-01611325 7.1

Updated: 8/15101 JWD

2

~I#I'---+-----ir---+--+--+--+--=j
"81±8~--+--1f--+--+--+----j

PROJECT #: 2289

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOJL BORING NUMBER B -12
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW.Doss DRILL DRILL
PROJECT: SAMPLING METHOD: 2 5lB-inch OD Split Spoon START FINISH
Brix Maritime Company DRILLING METHOD: 4 lI4-inch ill HoIlow Stem Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1304 1345

Portland, Oregon DRILLER: M.Reniker Date: Date:
PROJECT#: 22B9 DRILLING CONTRACTOR: Gee-Tech Explorations, Inc. 16-Apr-93 16-Apr~93

Eo< Cf.l

'"
p:: BORING DIAMETER: lO-inch ODZ I'il ..... ~

" i5:; '" I'il
I'il", I'il~ o Cf.l S .e " ';;; flu.; CASING DIAMETER: Not Applicable
~..., ~~ ~~

<ll...:I1'il
~ tci g:* ~ ~

o~ ~>Q Cf.l S
~ @ ~~

SURFACE ELEVATION: Not Surveyed.....
~~ ~S Cf.l~

o~
I:ll'il Cf.l~ Eo-< o iJ.< 8 TOP OF CASING ELEVATION: Not Applicable
~I:l fij ~§i

0 ~ f"l Cf.l

~ e I=i 13 SOIL DESCRIPTION

I 1 I 100 WI16-017 1333 5.3 I NA I 4 100 21 Silty CLAY - gray/brown, moist to wet, stiff, non-

8 100
plastic, poorly graded, no hydrocarbon odor or
stain

22

23

, 24
Boring terminated at 20.0 feet - 4/16/93
Sampled to 21.5 feet

25 Boring abandoned with 3/4-inch Bentonite Chips - 4/16/93

I
I 26 Materials:
I 11 bags 3/4-inch Bentonite Chips .

27

I :
28

I I 29

I I 30
I I

I 31

I
I 32

I I :
33

I
i I I 34

I I I I
I I 35

--, I

1 36

I I I
I

I I 37,
I I

I I 38
I, I I !,

I 39 " -
I . -

I
,
I

BRIX 001243I I ! I "I 40I
.. - -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Updated: 8115101 JWD Page 2 of2

Confidential Business InfO! mation

File: B-12 2289



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOn.. BORING NUMBER B-13
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL
PROJECT: SAMPLING METHOD: 2 JJ4-Inch OD Hand Auger START FINISH
Brix Maritime Company DRILLING METHOD: 2 JJ4-Inch OD Hand Auger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE 2 JJ4-Inch OD Hand Auger 1345 1440
Portland, Oregon DRILLER: JeffW. Doss Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Not Applicable 16-Apl'-93 16-Apr-93

"" m
~

~ BORING DIAMETER: 2 JJ4InchesZ I'il H~

~

"'"m S e

;:3~"'"", ;:3~
0

~
~

~ ..:~ CASING DIAMETER: Not Applicable~....l ie'S ~!: ~
Z:;J

~~ ~ !i::ci ~~ f i ~~ SURFACE ELEVATION: Not Surveyed
0""

m",
~~ ~E:: ~S m"UlOr::! m~ is: E-<P TOP OF CASING ELEVATION: Not Surveyed~r:l

~ ~~
.s mz r::! 0

m~

~
,.Q

H A f3~

SOIL DESCRIPTION
Asllhalt Asphalt"~

1e

II" I"0Q 2
(W Silty GRAVELS - Brown, moist, loose, non-plastic,

3 moderately graded, possible fill

I
4

~

.S< 5,.Q
Q 16-01811402 4.5 NA CL Silty CLAY- gray, moist to wet, stiff non-plastic, poorly
" graded, no petroleum odor or stain., sheen noticed on auger:a I 6 bit
0 ,

I
~

"" I 7o:l I
I

16-01911415 6 NA I 8

I I I 1
1 9 Silty SAND - gray, moist, loose, non-plastic, poorly
I graded, no petroleum odor or stain, sheen still exists on

I I I 1 l( auzer bit

I I I

16-020 11435 10.3 200 1 11

I
I

12
Boring terminated at 11.0 feet - 4/16/93i I I Sampled to 11.0 feet

! I 13 Boring abandoned with 314-inchBentonite Chips- 4/16/93

I I I I
I ! I 14 Materials:

I 1 I 3/4 bags 3/4-inch Bentonite Chips

I I I I 11

! I ,
I

I 1 , 16

I
1 I I
I 1 I i 17

I i I i
I I 18,

I I I !
I i I 19

I i

I
i I I I 20 BRIX 001244

I
I
I
I
I
I
I
I
I

I
Updated: 8/15/01 JWD Page lof1 File: B-13 2289

Confidential Business Information



SOIL BORINGIPROBE NUMBERI
HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717 HAl LOGGER: Jason M. Greifer

B-14

PROJECT: SAMPLING METHOD: 41 Continous Core

Not Applicable

Not Surveyed

2"

Not Applicable

SOIL DESCRIPTION

BRIX 001245

Hahn and Associates, Inc.

SAND - light brown, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum odor,
sheen, or discoloration

SAND - light brown, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum odor,
sheen, or discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND with trace Silt -light gray, dry, medium. dense,
slightly graded, medium grained, non-plastic, no
petroleum odor, sheen, or discoloration

SAND with trace Silt - light gray, dry, medium dense,
medium grained, poorly graded, non-plastic, no
petroleum odor, sheen, or discoloration

SAND ~ as above, no petroleum odor, sheen, or
discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

Direct Push

Geoprobe

CASING DIAMETER:

Marcus Johnson
Geo Tech Explorations, Inc.

BORING DIAMETER:

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

Asphalt
Gravel - brown, dry, medium dense, poorly graded,
non-plastic.no petroleum odor, sheen, or discoloration

100 Asphalt

100 1
100
100 2
100
100 3
100
100 4
100
100 5
100
100 6
100
100 7
100
100 8
100
100 9
100
100 1
100
100 11
100
100 12
100
100 13
100 I

100 14
100
100 1
100
100 16

I 100
100 I 17
100
100 18
100
100 19
100
100 I 20

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:5074

084 7:47 36.5

086 8:04 24.9

085 7:56 11.2

087 8:14 19.2

088 8:23 i

5074 B-14-B-30 FINAL

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT#:

I

I AsphaltJ -!-_-+__I--_+-+-r~~

I
I

Confidential Business Information



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-14
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 7:43 15:40
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRILLING CONTRACTOR: Geo Tech Explorations, Inc. 29-May-Ol 29-May-Ol

E-< E-< ><: BORING DIAMETER: 2"
Z rJ ~ ~

~Slrn * Ss ~~ CASING DIAMETER: Not Applicable1'iIP:: P:s ~ ESfilZ...:l

~I ~
rn"'"

~~ [;\~o~ rn c, f:;j~ E ~~
SURFACE ELEVATION: Not Surveyed

~E-
o~ SQl>1 .....

8~
0 TOP OF CASING ELEVATION: Not Applicable

~Q
~ j~ I'iI I'iI a rn~

~
P:: P f5 SOIL DESCRIPTION

100

I 100 21
! 100

100 22 SAND - light brown, dry, medium dense, medium
100 SP ; grained, poorly graded, non-plastic, no petroleum odor,

089 8:32 12 100 23 ~,ri sheen, or discoloration- ~ '"'
100

CL"' Ir 100 24 Silty CLAY -light gray, moist, medium stiff, slightly
:E ! 100 plastic, no petroleum. odor, sheen, or discoloration
0

" 100 25:a
0 I I 100-" I I I , 100 26"I:Q ,

-£ I 100

~
I ; 100 27

100
090 ! 8:50 3.2 - Ir 100 28 CL Silty CLAY - as above, no petroleum odor, sheen, or

I 100 discoloration

I 100 29 ~I Q
I 100 '"

; 100 30 S1 ATTE:MPTED GR,OUNDWATER SAMPLE

100 Installed a temporary 1-inch ID stainless steel well

I 100 31 point with a 0.010-inch slotted screen at 24 to 28 feet

I 100 bgs. No water was encountered. Well point was

I 100 3g removed and boring continued.

J

33 GROUNDWATER SAMPLE
I i Installed a temporary 1-inch ID stainless steel well

I 34 point with a 0.010-inch slotted screen at 28 to 32 feet
I I bgs. No water was initially encountered. After six

I I 35 hours of recharge, groundwater sample (#5074-010529-
I I 108) was collected with a vacuum pump and disposable
I I 36 tubing/check valve at 15:39 hours, OS/29/01. Well pointI

I I was removed and the boring was abandoned.

I ! 37
I I,
I I 38 Boring terminated at 32 feet bgs
, I Sampled to 28 feet bgs,
I , I I 39 Boring abandoned with 314-inch Bentonite Chips

I I I I
I , I I ! 40 BRIX 001246

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5074 B-14-B-30 FINAL

Confidential Business Information

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBERI
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

HAILOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

Jason M. Greifer

41 Continous Core

Direct Push

Geoprobe

B-I5

DRILL DRILL

START FINISH

10:00 2.1

2"

Not Surveyed

Not Applicable

Not Applicable

BRIX 001247

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND - light brown, moist, medium dense, medium
grained, poorly graded, non-plastic, no petroleum odor,
sheen, or discoloration

SOIL DESCRIPTION

GRAVEL with some Sand - light brown, medium
dense, slightly graded, medium grained, non-plastic,
no petroleum odor, sheen, or discoloration

SAND -light brown, moist, medium dense, medium
grained, poorly graded, non-plastic, no petroleum odor,
sheen, or discoloration

SAND ~ as above, no petroleum odor, sheen, or
discoloration

SAND with some Silt - light gray, dry, medium.
dense,slightly graded, medium. grained, non-plastic, no
petroleum odor, sheen, or discoloration

Marcus Johnson
Geo Tech Explorations, Inc.

BORING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

Asphalt

GRAVEL with some Sand - light brown, dry, medium
dense, poorly graded, coarse grained, non-plastic, no
petroleum odor, sheen, or discoloration

CASING DIAMETER:

GRAVEL with some Sand - light brown, moist,
medium. dense, slightly graded, medium. grained, non­

~;;,;,;~ plastic, no petroleum odor, sheen, or discoloration

Asphalt

1

2

3

4

5

6

7

8

11

1

12

13

14

16

18

17

19

20

100
100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100
100

100

100

100
100

100

100

100
100

100

100

100

100

100

100
100

I 100
I 100

1.5

0.8

2.0

1.6

5074

9:30

9:37

9:44

10:11

~
fil&~CJ.lz,...,

~I
~o~

Or-:! E:::
~O
e;J

Asphalt

I
I
I
I
I
I
I
I
I
I

I
5074B-14-B-30 FINAL Hahn and Associates, Inc.

Confidential Business Information



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B·15
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRlLL DRILL
PROJECT: SAMPLING METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 9:25 11:23
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRILLING CONTRACTOR: Geo Tech Explorations, Inc. 29-May-OI 29-May-QI
Eo<

~s
~ BORINGDIAMETER: 2"

Z
* ~

fu~ ~
~ ~

~'" " CASINGDIAMETER: Not Applicable~~ P'ls ~ ~
<G~

Z....l
~ '" 0- ~\~ ~~o~ ~~ '" 0-

~3'

~~ f Q SURFACEELEVATION: Not Surveyed
E:: ~3'

~::q o~ gQfiI "'~ 0 E-<P TOP OF CASINGELEVATION: Not Applicable
~Q ~~ Oz ~ "'~

~ 0 .... ~
~

e;j Q E§ SOIL DESCRIPTION
100 1" V'$"i' a
100 21

: p' SAND - light brown, moist medium dense, medium

100 grained,poorly graded, non-plastic, no petroleum odor,
~ sheen, or discoloration.S< , 100 22
-'"0 I 100
" I ~~ 100 23'a ,

~0 I 100 s~

"" 096 10:23 1.4 - 100 24 SAND - as above, no petroleum odor, sheen, or0<

-5 100 • ~ 'v • - discoloration
.~ 097 10:36 2.4 - 100 25 .
~ 100

100 26
I 100

100 27 CL Silty CLAY -light gray, moist to wet, stiff, slightly

100 plastic, no petroleum odor, sheen, or discoloration

098 10:37 0.6 I - 100 28

GROUNDWATER SAMPLE29
-I Installed a temporary 1-inch ill stainless steel well

30 point with a 0.010-inch slotted screen at 24 to 28 feet,
bgs. Following the removal of approximately 500 ml of

1

31
water the well point was purged dry, after recharge,
groundwater samples (#5074-010529-104 and 5074-
010529-105) were collected with a vacuum pump and

32 disposable tubing/check valve at 11:14 and 11:15
I hours,respectively, OS/29/01. After sampling, the well

I 33 point was removed and the boring was abandoned.,
1 34

I
1 I I 35 Boring terminated at 28 feet bgs1

" Sampled to 28 feet bgs
I 36 Boring abandoned with 314-inch Bentonite Chips

!
37

I
,

1 I i
I I 38

I I I :
39 - -

i i
BRIX 001248I

,
I, 40, I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5074 B-14-B-30 FINAL

Confidential Busine.ss-Iufofmation

Hahn and Associates, Inc.



DRILL DRILL

START FINISH

B-16

Not Applicable

Not Surveyed

2"

Not Applicable

SOIL DESCRIPTION

Silty SAND -light gray, moist, medium dense,
medium grained, slightly greded, non-plastic, no
petroleum odor, sheen, or discoloration

SAND -light brown, moist, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SAND ~ as above, no petroleum odor, sheen, or
discoloration

SAND -Iight brown, moist, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

Marcus JohILSon
Geo Tech Explorations, Inc.

4 1 Cantinous Core

Direct Push

Geoprobe

Jason M. Greifer

CASING DIAMETER:

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

BORING DIAMETER:

"",bait Asphalt

svl1 Gravely SAND with some Silt -light gray, moist,
• > -i; medium dense, poorly graded, medium grained, non-

-, '·,;i~~ plastic, no petroleum odor, sheen, or discoloration

:1:~:~c:~~
'.:i.·'.~.t.~1t. Gravely SAND

d
wihthsome disS.ilt -las above, no

-c: petroleum 0 or, 8 een, or co oration

100
100 1
100
100 2
100
100 3
100
100 4
100
100 5
100
100 6
100
100 7
100
100 8
100
100 9
100
100 1
100
100 11
100
100 12
100
100 13
100
100 14
100
100 1
100
100 16
100
100 17
100
100 18
100
100 19
100
100 20

SOIL BORINGIPROBE NUMBER

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

HAl LOGGER:

SAMPLING METHOD:

ND

- I

099 11:35 3.2

202 11:40 6.0

201 11:37 4.2

203 11:44 7.7

"" Eo<al~
0::z ~ ~

4}

~"'", * ...<~S Eo< - ""'0:: ;;::~
;:>0"" r:>..:;J ~ e:i63:;l,.., ...<'"

~
[1)88 l;Q:> s:*S~ ~~

tr: S '" "M ",0:: II: 0 ~as- ~E: o::<:?", o::~
O~ Eo< S0", Eo< ji'E1I: 0 r:>.. Eo<>=>

~o "'~ '"
Oz '" '" 0 "'~

OJ II: Eo<~
0_ 0:: "' 0::

..: e

PROJECT:

Briz Maritime Company

9030 NW St. HeleILS Roed

Portland, Oregon
PROJECT#: 5074

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I BRIX 001249

I 5074 B-14-B-30 FINAL Hahn and Associa.tes,Inc.

Confidential Business Information
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-16
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL

PROJECT: SAMPLING METHOD: 4 1 Cantinous Core START FINISH
Brix Maritime Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 9:25 11:23
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT!!: 5074 DRILLING CONTRACTOR: 080 Tech Explorations, Inc. 29-May~Ol 29~May·Ol

Eo<
E-<-~

<>: BORING DIAMETER: 2"
Z ~ ....:I " S

~~ 5::
~ Oil

Oil * " :;; Not Applicable;;1'" !'ill'::
P:s

;:J 15 0. @. ESGJ CASING DIAMETER:
z:= ....:I!'il 1:£1 008..8'

r;~ ~
0;5 Po<iJ:l :g "'''" 1:£1 -,., 53&1 II: "" ;:§&5 SURFACE ELEVATION: Not Surveyed

~:g - ~E-
l't:CfQ o~ Eo< Z""Oil E-< jiEiI: oE-< 0 Po< ::> E-<;:J TOP OF CASING ELEVATION: Not Applicable

~"" "'~ !'il o~ 1:£1 !'il 0 "'~

'" II: E-<~ I':: Q <>:
-0: o SOIL DESCRIPTION

I 100
SAND -light brown, moist, medium dense, medium

i 100 21
I I 100 grained, porrly graded, non-plastic, no petroleum

m odor, sheen, or discoloration1 I ! 100 I 22
0 ,

1100
.s I 100 23 ~

'c
I ~..'l 205 12:01 13.2 - I 100 £!c ~ SAND ~ as above, no petroleum odor, sheen, or• i 100 24

'" discoloration
-£ 206 12:10 9.6 ND/121 100
c

I 100 25-r
;; 100

r 100 26
I 100

CL
Silty CLAY -light gray, very moist, stiff, no

207 12:11 9.6 100 27 petroleum odor, sheen, or discoloration
100
100 28

I A'ITEMPTED GROUNDWATER SAMPLE
, 29 Installed a temporary L-inch ill stainless steel well

point with a O.OlD-inch slotted screen at 24 to 28 feet
30 bgs. No water was encountered. Well point was

removed and boring abandoned. A groundwater sample
31 could not be collected.

32
Boring terminated at 28 feet bgs

I Sampled to 28 feet bgs
I 33 Boring abandoned with 314-inch Bentonite Chips

34

35
I
I 36

37
I
i 38
I I
I 39

I
I I I 40

. -. -

BRIX 001250

I 5074B-14-B-30 FINAL

Confidential Business InfOl mation

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBER

DRILL DRILL

START FINISH

B-17

Not Surveyed

2"

Not Applicable

Not Applicable

Gravely SAND with some Silt - as above, petroleum
odor, no sheen, or discoloration

SAND - as above, petroleum odor, no sheen or
discoloration

SAND - light gray, moist, loose, poorly graded,
medium grained, non-plastic, petroleum odor, no
sheen or discoloration

SAND ~ as above, petroleum odor, no sheen or
discoloration

SAND - as above, petroleum. odor, no sheen or
discoloration

Jason M. Greifer

Marcus Johnson
Geo Tech Explorations, Inc.

Direct Push

Geoprobe

CASING DlAMETER:

4' Continous Core

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

BORING DlAMETER:

SOIL DESCRIPTION
,,",hal, Asphalt

-,'sw-'! Gravely SAND with some Silt -light gray, moist,
,.r medium dense, well graded, medium grained, non­

·/t plastic, no petroleum odor, sheen, or discoloration
,:_' I ~~

~'
-, ;;;

,:.-. ~

DRJLLER:
DRJLLING CONTRACTOR:

SAMPLING METHOD:

HAl LOGGER:

DRJLLING METHOD:

EQillPMENT TYPE

E-<
E-<-~

IX:
Z Fl

...:l '" S
f;;~

:>< z .,.,
I:il& 0 ~c. I':: '" ~:;:'" O::s fii~8 ~Z--' ...:lFl Fl

~~ g:~
o~ ~~

;:;:
~g;~c?~ O~ ~ 0

e:: I'::Fl S0., OE-< 0 >4:;jo 1Zl~ I"l ~ jiB::r: oi'i I"l I:il 0

'" ::r: E-< 1':: I':: A IX:
..: o

100
100 1
100

I 100 2
100

I 100 3
100

215 15:47 6.9 100 4
I 100

100 5
100
100 6
100
100 7
100

216 15:50 6.5 100 8
100
100 9
100
100 1
100
100 11
100

217 ,15:53, 10.6 NDIND 100 12
100
100 13
100
100 14
100
100 I 1
100

218 16:01 9.2 100 16
100
100 17
100
100 18
100
100 19
100

219 16:12 13.4 , 100 20

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I

I
I

I
I
I
I
I
I
I

I
I

I

I
I

I
I

I BRIX 001251

I
5074 B-14-B-30FINAL Hahn and Associates, Inc.

Confidential-Business-lnformation
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I
I
I

HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B·17
Portland. Oregon

(503) 796-0717 HAl LOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLINGMETHOD: 4 1 Continous Core START FINISH

Brix Maritime Company DRILLINGMETHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENTTYPE Geoprobe 15:42 17:39
Portland, Oregon DRILLER: Marcus Johnsou Date: Date:

PROJECT 11: 5074 DRILLINGCONTRACTOR: Gee Tech Explorations, Inc. 29-May-Ol 29-May-Ol

Eo>
['-<-~

l': BORING DIAMETER: 2"
Z 1"1

...:I " S ['-<...:I ~
Z" """"en I"IIh 0 " E-< CASINGDIAMETER: Not Applicable

P:s
~ 15 c,

~~ @ ~ ESEii'::Eo-l ...:11"1 s [/)8.8' g:~Z:;J
~~

1"1 -~ ii1j1>:l
~ c:2?E SURFACEELEVATION: Not Surveyed0E-< "'0. I>:lt;'O O~ °0"" E:: ~3-

j~~
I>:l~ 0 Po< S ['-<:=> TOP OF CASINGELEVATION: Not Applicable?ii 0 "'~ Oz 1"1 "'~1"1 0_ I>:l 1"1 0

;;j p:: ['-<Eo> 0 '"c SOIL DESCRIPTION

I 100 r:~1

100 21
I 100 I SAND -light gray, moist, loose, medium grained,m

.9- I 100 22 poorly graded, non-plastic, petroleum odor, no sheen.<:
0 r 100 or discoloration
.fl 220 16:21 123 1O.9/ND, I 100 23 ~.;;

~
~ 100 s Silty CLAY - dark gray, moist, medium stiff, slightly
m 100 24 CL

'" plastic, petroleum odor, no sheen or discoloration
.<: I 100
~

d
I 100 25-0;'

~ I 100
'" 100 26

100
221 16:35 8.8 - I 100 27 CL Silty CLAY - as above, no petroleum odor, sheen, or

I 100 discoloration
I 100 28, I

29
I GROUNDWATER SAMPLE
! 30 Installed a temporary I-inch ill stainless steel well

point with a 0.010-inch slotted screen at 24 to 28 feet
31 bgs, Following the removal or approximately 500 ml or

water the well point was purged dry, after recharge,
I 32 groundwater sample (#5074-010529-109) was collected

with a vacuum pump and disposable tubing/check valve
33 at 17:35 hours, 5/29/01. After sampling, the well point

was removed and the boring was abandoned.
34

A sheen was noted on the groundwater sample

I 35

36
Boring terminated at 28 feet bgs

37 Sampled to 27 feet bgs

, Boring abandoned with 3/4-inch Bentonite Chips

38

I I 39

I I 40
-

I
I

5074 B-14-B-30 FINAL

--Confidential Busines~-lnft)rmation

BRIX 001252

Hahn and Associates, Inc.



BRIX 001253

Hahn and Associates, Inc.5074 B-14-B-30 FINAL

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORJNGIPROBE NUMBER B·IS
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLINGMETHOD: 4' Continous Core START FOOSH

Brix Maritime Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 13:45 15:40
Portland, Oregon DRJLLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRJLLINGCONTRACTOR: Geo Tech Explorations, Inc. 29-May-Ol 29-May_Ol

I;-<

~caS
t>: BORING DIAMETER: 2"

Z
*

Il'I

~~ ~
~ ~"'", 0 '" CASINGDIAMETER: Not Applicable1l'IP:: <~

::> 15 p.
~ r;g <~;:;;;..., ...:lll'l Il'I 0< S U)88 g:~ E-'OJ

z~ 0<0:> :;s Il'I 'x 1l'IP::
~ "" ~g SURFACE ELEVATION: Not Surveyed0<

~:;s
OJ,,- p::c,?O O~""I;-< e:: :;je P::~ S~~ jtt:tt: 0 0< E-<::> TOP OF CASINGELEVATION: Not Applicable

OJ~ Oz Il'I OJ~

f1j 0<0< 0_ P:: "" 0
0:> E-<E-< I=i t>:
-< o SOIL DESCRIPTION

Cement 100 0.=", Cement Floor
100 1 Pea GRAVEL - gray, dry, medium grained, poorly
100
100 2

graded, dense, non-plastic, no petroleum odor, sheen,
or discoloration

100
100 3
100

SAND -light brown, dry, loose, medium grained,208 13:51 1.2 100 4
100 poorly graded, non-plastic, no .petroleum odor, sheen,

100 5 or discoloration

100
100 6,
100
100 7
100 SAND - as above, petroleum odor, sheen, and

209 13:56 8.0 100 8 discoloration
100
100 9
100
100 1
100
100 11
100 SAND - as above, slight petroleum odor, no sheen,

210 14:01 3.5 100 12 and no discoloration
100
100 13
100
100 14
100
100 1

211 14:11 5.5 NDIND 100 SAND - as above, slight petroleum odor, no sheen,

100 16 and no discoloration

100
100 17
100
100 18
100
100 19 SAND - as above, slight petroleum odor, no sheen or
100 discoloration

212 14:19 8.5 100 20

I
I
I
I

I

I
I
I

I
I

I
I
I
I

I
I
I
I
I

Confidential Business InfUI illation --
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I
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-I8
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRlLLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 13:45 15:40
Portland, Oregon DRlLLER: Marcus J ohnson Date: Date:

PROJECT#: 5074 DRlLLING CONTRACTOR: Gee Tech Explorations, Inc. 29~May-Ol 29-May-Ol

8
<-<-~

«: BORING DIAMETER: 2"
Z I'i1

....:l~S 8 - i';; :;;'

~1'i1", * 0 " Not Applicable1'i1e<::
~~

::> 0 c,
1!J~ @ ESoo CASING DIAMETER:::E..:>

PlI'i1 I'i1 r.a 8 .8 g;~z:;:
~~

::E ",13 1'i1r5~ Pcl~ O~ ~ ~ ;&ti SURFACE ELEVATION: Not Surveyed
°8 - i;;jE: e<:: ,0 e<::~ z~1%1 <-< jiE to 0 0.. ;:0 <-<::> TOP OF CASING ELEVATION: Not Applicable
~~ "'~ I'i1 Oz I'i1 I'i1 0 "'~

'" to 8~
0_

'" 0 '"«: o SOIL DESCRIPTION

: I 100
I 100 21 SAND - light gray, moist loose, medium grained,

I 100 poorly graded, non-plastic, slight petroleum odor, no
~ sheen or discolorationc, ,

100 22:2 , I
0 100
2 I I I 100 23 ~

'2 s
.E I I 100 ~ SAND - as above, slight petroleum odor, no sheen or
~

4.8 I l.l4IND I '"m 213 14:28 100 24 ",1'\1 discoloration'".g I I 100
0 I I 100 I 25 CL Silty CLAY - gray, moist, soft, slightly plastic, no
.~

petroleum odor, sheen, or discoloration
~ I I 100

100 26
100

, 100 27
100

CL Silty CLAY - as above, no petroleum odor, sheen, or
214 0:00 3.1 - 100 28 ~ discoloration

I

I 29
I

GRmJNPWATER SAMPLEI 30

I I Installed a temporary Ldnch ill stainless steel well

I i 31 point with a 0.010-inch slotted screen at 24 to 28 feet

I I bgs. Following the removal or approximately 400 ml or

32 water the well point was purged dry, after recharge,

I
groundwater sample (#5074-010529-107) was collected
with a vacuum pump and disposable tubing/check valve

33 at 15:18 hours, 5/29/01. After sampling, the well point
was removed and the boring was ahandoned.

34

I 35 Boring terminated at 28 reet bgs
I ; Sampled to 28 feet bgs

I 36 Boring ahandoned with 314-inch Bentonite Chips

I 37
I
I 38
I

, 39
I I !
I I I 40

BRIX 001254

I
5074B-14-B-30 FINAL

Confidential Business Information

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBER

DRILL DRILL

START FINISH

B-19

Not Applicable

Not Surveyed

Not Applicable

2"

SAND - as above, slight odor, no sheen or
discoloration

SAND - as above, petroleum odor, no sheen or
discoloration

4' Continous Core

Direct PUBh

Geoprobe

Marcus J obnson
Geo Tech Explorations, Inc.

SAND - light brown, moist, loose, medium grained,
poorly graded, non-plastic, no petroleum. odor, sheen,
or discoloration

Silty SAND -light brown, moist, loose, medium
gralned, slightly graded, non-plastic, no petroleum
odor, sheen, or discoloration

Jason M. Greifer

SAND -light brown, moist, loose, medium grained,
poorly graded, non-plastic, petroleum odor, no sheen
or discoloration

SOIL DESCRIPTION

BORING DIAMETER:

TOP OF CASING ELEVATION:

CASING DIAMETER:

SURFACE ELEVATION:

"'p","' Ashpalt

GRAVEL with some Sand - light brown, dry, medium
dense, poorly graded graded, medium grained, non­
plastic, no petroleum. odor, sheen, or discoloration

E:16'lF======---~===='-------1
;:iiiS
1'-<;:>
CJ:J~j..::.::::':";;:':";;==;';;:;;;"';'==':"':====;;"" --1

100
100 I

100
100
100
100 3
100
100 4
100
100 5

100
100 6
100

, 100 7
100
100 8
100
100 9
100
100 1
100
100 11
100
100 12
100
100 13
100
100 14
100
100
100
100 16
100
100 17
100
100 18

I 100
100 19
100
100 20

DRILLING METHOD:

EQUIPMENT TYPE

HAILOGGER:

DRILLER:
DRILLING CONTRACTOR:

SAMPLING METHOD:

I'-<-~ '"1=1
...1 '" S 1'-<:,;] f;; Z '"0 ~ '" '" ~1=1 ~ s iii EO: 3- §);>

r;~
~

::E ~§:~c?~
j;;j0::

~ <=lg:: 0::1=1 o~ S01'-< 0 c,
l=I~jg;g; oi'S 1=1 1=1 0
iI1 I'-< I'-< 0:: P '"o

021 11:36 3.3

022 11:43 5.0

023 11:51 16.1

024 11:55 23.8 ND/-'

026 12:03. 27.1

HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT#: 5074

I
I
I

I
I

I
I
I

I

I
I
I

I
I
I
I
I

I BRIX 001255

I 5074 B-14-B-30 FlNAL Hahn and Associates, Inc.

Confidential Business Information
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I
I

HAl3N & ASSOCIATES, INC.
434 NW Sixth Avenue SOn.. BORINGIPROBE NUMBER B-19
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SA.'IlPLING METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRILLINGMETHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENTTYPE Geoprobe 13:45 15:40
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRILLINGCONTRACTOR: Geo Tech Explorations, Inc. 24-May-Ol 24-May-Ol

8 8-- <>: BORINGDIAMETER: 2"
Z I'iI ...:I..sE:

t~
:>< ., '""'en ~&

0 " ~ Not Applicableii:- ;:J0o. Il:: @ E'S$ CASING DIAMETER:::...., I'iI oo~& !'Q ~\~Z:;J p.,1'iI ::s en S ~cj~ ~§
SURFACE ELEVATION: Not Surveyed

~~
I'iIIl:: ::Il 0

°8 E=: ~E: ,0 Il::§:'l O~ 8 Z0",
j::Il;r:

0 c, :::> TOP OF CASING ELEVATION: Not Applicable::;jo "'~ ~ ~~
Oz I'iI I'iI 0 "'~

'"
o_ Il:: 0 <>:

«: o SOIL DESCRIPTION
100 i..~~~ SAND - light gray, very moist, loose, medium grained,100 21~~

027 12:141 29_5 ND/ND I 100 ~ M~" f
poorly graded, non-plastic, slight petroleum odor, no

• sheen or discoloration:a 100 22 iO

0 100
.IJ 100 23'a Silty CLAY - light gray, damp, stiff, slightly plastic,0 100 CL~

no petroleum odor, sheen, or discoloration"• 100 24
'"-5 "

100

~
I 100 25

'" ! 100
028 12:29 18.2 - I 100 26 SAND - light gray, moist to wet, loose, medium

, 100 grained, poorly graded, non-plastic, slight petroleum
I , 100 27 odor, no sheen or discoloration

100
100 28

I 29
GROUNDWATER SAMPLE

I 30 Installed a temporary I-inch ID£tainless steel well
point with a 0.010-inch slotted screen at 24 to 28 feet

31
bgs. Following the removal of approximately 500 ml of
water the well point was purgeddry, after recharge,
groundwater sample (#5074-010524-102) was collected

32 with a vacuum pump and disposable tubing/check valve
at 13:48 hours, 5/24101. After sampling, the well point

33 was removed and the boring was abandoned.

I 34
.L.OUI,u..L5 VC;;l.J.ll.U.4u'-'CU u. ...~u 1,'C'C''' '-'50

35 Sampled to 26 feet bgs
I Boring abandoned with 314-inch Bentonite Chips
I

36
I

37

I 38
I

, 39
I I ! !

, I i I 40

BRIX 001256

I 5074 B-14-B-30 FINAL

Confidential Business Information

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBER

DRILL DRILL

START FINISH

B-20

2"

Not Surveyed
Nat Applicable

Not Applicable

Gravely SAND with some Silt -light brown, damp,
loose, medium gralned, poorly graded, no petroleum
odor, sheen, or discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND -light brown, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SAND -light gray, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SOIL DESCRIPTION

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

Direct Push

Geoprobe

Jason M. Greifer

4 1 Continous Core

Marcus Johnson
Geo Tech Explorations, Inc.

TOP OF CASING ELEVATION:

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

"",p,,,"' Ashpalt
.~,-

SW ~ Gravely SAND with some Silt -light brown, moist
:~ loose, medium grained, poorly graded, non-plastic, no

• 1'1. petroleum odor, sheen, or discoloration

100 13

100 11
100

100

100
100 1
100
100 9

100

100
100 8

100 12

100 4
100

100 7
100
100 6

100 3

100 2

100
100 5

100

100

100

100 1

100 16

100
100 14

100 17
100

100 I

100

100 18
100
100

! 100 I

I 100

I 100 1

I 100 20

DRILLING METHOD:

EQUIPMENT TYPE

HAILOGGER:

SAMPLING METHOD:

DRILLER:
DRILLING CONTRACTOR:

3.6

030 14:08 2.7 I

029 i 14:04 3.1

031 14:20 5.4

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 5074

I
I
I
I

I
I
I

I
I
I
I
I
I
I
I
I
I

I
I

5074 B-14-B-30 FINAL

BRIX 001257

Hahn and Associates, Inc.

Confidential Business Information
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I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B·20
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 4' Cantinous Core START FINISH

Brix Maritime Company DRILLINGMETHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENTTYPE Geoprobe 14:00 9:51
Portland, Oregon DRILLER: Marcus J ohnson Date: Date:

PROJECT#: 5074 DRILLINGCONTRACTOR: Geo Tech Explorations, Inc. 24-May~Ol 25-May-Ol

E-<
<-<-~

~ BORINGDIAMETER: 2"
Z "I

....l '" s t:;J ~
Z" 01

'" * 0 " ~ Not Applicable::.'" "II>:
o::~

p~o. @ E:i6:l CASING DIAMETER:
Z....l ....l"l "I 00 8 8 e2~

"I 0:
o~ ~~ ;:;; '" S "Ief><

iij"l
>~

~ ~ ~§
SURFACEELEVATION: Not Surveyed- ~~ I>: , 0 o~

ClO1 O)~ <-<
jiIliIl 0<-< 0 ~ TOP OF CASING ELEVATION: Not Applicable

::i!Cl "I
~~ o~ ~ "I 0

O)~

'" iIl 0 ~

<: CO SOIL DESCRIPTION

1
, I

,
100 ,. SF I'" SAND -light gray, very moist, loose, medium grained,

I ; I 100 21 poorly graded, non-plastic, slight petroleum odor, no
00 I i I 100 sheen or discoloration

:E I I I ; 100 22
0 I I I 100
.3 034 114:411 4.2 INDINDI 100 23 ~ se Clayey SAND - light gray, moist, dense, medium
'Q grained, slightly graded, non-plastic, no petroleum

0 I I 100 "!

" io odor, sheen, or discoloration
m ! I 100 24
'"oij ! 1 I 100
Q ! I 100 25
.~

.!:!1 ,
1 100ec ,

I I 100 26

I I 100 CL Silty CLAY - light gray, moist to wet, stiff, slightly
035 14:491 1.1 - ! 100 27 plastic, no petroleum odor, sheen, or discoloration

1 I I 100
I I 100 28
I I

, 29 GROUNDWATER SAMPLE
I Inetalled a temporary I-inch ill stainless steel well
I 30 point with a 0.010-inch slotted screen at 24 to 28 feet

I I bgs, Following the removal of approximately 200 ml of

I 31 water the well point was purged dry, after recharge

I I (overnight), groundwater sample (#5074-010525-103)

I I 82 was collected with a vacuum pump and disposable

I tnbing/checkvalve at 09:47 hours, 5/25/01. After

I 33 sampling, the well point was removed and the boring

I was abandoned.

I 34

I ,
35

Boring terminated at 28 feet bgs

I 36 Sampled to 27 feet bgs

I Boring abandoned with 3/4-inch Bentonite Chips

I 1 37
I i

I r , 38
I I I

I I I I 39
: I i I

I 40

I
I
-

5074 B-14-B-30 FINAL

Confidential Business {nfOtmation

BR/X 001258

Hahn and Associates, Inc.



DRILL DRILL

START FINISH

B-2!

2"

Not Applicable

Not Applicable

Not Surveyed

SAND with trace Gravel - as above, petroleum odor,
sheen, and discoloration

SAND ~ as above, petroleum odor, sheen, and
discoloration noted

SAND - BB above, petroleum odor, sheen, and
discoloration noted

SAND - as above, petroleum odor, sheen, and
discoloration noted

SOIL DESCRIPTION

Marcus Johnson
Geo Tech Explorations, Inc.

J ason M. Greifer

41 Continous Core

Direct Push

Geoprobe

CASING DIAMETER:

BORING DIAMETER:

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

""hal, Aahpalt

~;;;~¥~ SAND with trace Gravel -light brownllight gray,
;""""SP ~ moist, medium dense, medium grained, poorly graded.

non-plastic, petroleum odor, sheen, and discoloration

100
100 1
100
100 2
100
100 3
100 !
a 4

100
100 5
100
100 6
100
100 7
100
100 8
100
100 9
100
100 1
100
100 11
100
100 12
100
100 13
100
100 14
100
100 1
100
100 16
100
100 17
100
100 18
100
100 19
100
100

SOIL BORINGIPROBE NUMBER

HAILOGGER:

DRILLER:
DRILLING CONTRACTOR:

DRILLING METHOD,

EQUIPMENT TYPE

SAMPLING METHOD:

""-~ '"i=l
....:l '" S f;;~ r;; Z' "'0 " ~O::s
:::> b c.

~i=l rn 8 8 ~g; i=l !i:
:2l "''''' i>1c5'" i>1 >~

~ '"E=: 0"" p:: ,0 p::i=l 0_ Z
<~

j~~ 0"" 0 Po< ;:0

f;J 0..0.. or=: I'iI i=l 0

""""
p:: 0 '"0

001 8:40 718

002 ,8:44 1,572 1,3701ND
I I

003 8:49 42.6

004 855 18.5

005 I 9:03 13.7 ND/-

Asphalt 1---J.--I---1---++-+~"'--I

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I

I
I

I

I

I

I

I

I
I

I
I

I
I

I
I

I BRIX 001259

I 5074 B-14-B-30 FINAL ,Hahn and Associates, IDC.

Confidential Business InfUI illation



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-21
Portland, Oregon

(503) 796-0717 HAl LOGGER: Jason M. Greifer DRJLL DRILL
PROJECT: SAMPLlliG METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRJLLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 8:29 9:27

Portland, Oregon DRJLLER: Marcus Johnson Date: Date:
PROJECT#: 5074 DRJLLING OONTRACTOR: Gao Tech Explorations, Inc. 24-May-Ol 24-May-Ol

E->
E->Ol~

<>: BORING DIAMETER: 2"
Z !§ ~

Z '""'OJ • ...:1~S fl:<1 '" !;; CASING DIAMETER: Not Applicable::0 ... ~P::

~S
::> 0 e. @ tim...:1", '" rnE-i8 rQ~ ~~

""i§~ ~~
::;;: '" -,., II: ;;,Jiil SURFACE ELEVATION: Not Surveyedme. I'iCfo "'", o1t <=l
E=: ~3' E-> S<=l", jII:1I: 1'iE-> 0 c, E->::> TOP OF CASING ELEVATION: Not Applicable

~<=l m~ f]j ro-ro- Oz '" ~ 0
m~

'" E->E->
o~ I'i i=l <>:

«: e SOIL DESCRIPTION

I I I 100 ~W;;.i'l
I 100 21

Organics - wood

I 100

~~ I 100 22

" o· I I I 100 CL

~l 006 9:14 6.9 NDINDI I 100 23 Silty CLAY - light gray, damp, stiff, no petroleum

I I 100
odor, sheen, or discoloration

I , 100 24

Groundwater not encountered
25

I I
Boring terminated at 24 feet bgs

I 26 Sampled to 23 feet bgs
I Boring abandoned with 314-inch Bentonite Chips
I 27

28

I I 29

I 30

I I
31

32
,

33

34

I 35

I ; 36
I I

I I 37

I I
I 38, I

I 39
I

I 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6074 B-14-B-30 FINAL

Coafidential Business lafocmation

BRIX 001260

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUM:BER

DRILL DRILL

START FINISH

B·22

2"

Not Applicable

Not Surveyed

Not Applicable

SOIL DESCRIPTION

Silty SAND with trace Gravel -light brown, moist,
medium dense, medium grained, poorly graded, non­
plastic, no petroleum odor, sheen, or discoloration

SAND -light brown, moist, loose, medium grained,
poorly graded, non-plastic, no petroleum. odor, sheen,
or discoloration

SAND - as above, petroleum odor, sheen. and
discoloration

SAND - as above, petroleum odor, sheen, and
discoloration

J ason M. Greifer

4' Continous Core

Direct Push

Geoprobe

Marcus Johnson
GeD Tech Explorations, Inc.

SAND - as above, petroleum odor, sheen, and
discoloration

SAND - as above, petroleum odor, sheen, and
discoloration

BORING DIAMETER:

Ashpalt

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATlON:

SM

A.opbal.

«: ~ 1'::::==-===='----...=..:.:====---__-1E-< OJ .-

~2iSE-<OF==:=::==-:c==="-=::-:-::-::-::.:=.:=:':-:O'=.-----I
OJ - F':"';;;::";;:;=~=-==~~===-----l

100 6

100

100 1

roo 16

100

100

100 5

100 4

100 9

100

100
100 8

100 2
100
100 3

100 7
100

100

100

100 11
100

100
100 12

100 13

100
100 14
100

100

100

100

100
100 17

100 18

100
100 19

100 20

,100 1

DIDLLING METHOD:

EQUIPMENT TYPE

HAl LOGGER:

SAMPLING METHOD:

DRILLER:
DIDLLING CONTRACTOR:

014 10:33 22.8 -'IND

013 10:30 2.0

015 10:38 8.2

016 10:44 53.3 I 61.3/-

017 10:51 67.0

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I BRIX 001261

I
5074 B-14-B-30FINAL Hahn and Associates. Inc.

Confidential Business InfO! illation



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-22
Portland, Oregon

(503l 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 10:25 11:20
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRILLING CONTRACTOR: Geo Tech Explorations, Inc. 24-May·Ol 24-May-Ol

!;; e-<-~ '" BORING DIAMETER: 2"

"" "" " S
~~ ~

~ '""'Ul ""& 0 '" ~ CASINGDIAMETER: Not Applicable::J i5 p. @ e::fii::...., """" "" ii:Ej 0)8.5
r:;~ is'Z:;:

~~ ::E "" -'" -J>::
~ "' ~i;5 SURFACE ELEVATION: Not SurveyedDE-< "'''' J>::'1'P """"e:: :;]8 o~ 50", jP=:p=: J>::e-< 0 A.. e-<:::> TOP OF CASING ELEVATION: Not Applicable

~"' "'~ Oz "" "'~!il ~~
o_ J>:: "" 0

':;j p '"o SOIL DESCRIPTION
100 ~.,..

SAND -light brown, most, loose, medium grained,SP II i I 100 I 21 I\f~fu.®'.ta!: poorly graded, non-plastic, petroleum odor, sheen. and
I I I I 100 I - discoloration

m ois 10:59 7.3 11.3lJ228, ! 100 I 22:a I I I 100 Silty SAND with trace Clay and Organics -light gray,
0 -[ 100 23 moist, medium dense, medium grained, poorly graded,
2 i non-plastic, no petroleum odor, sheen, or discoloration'2 I I 100
.B [ 100 24 CL
"'" 100 Silty CLAY - greenish-gray, moist, medium stiff,'"-" 019 11:11 3.7 - 100 25 slightly plastic, no petroleum odor, sheen, or'"" i'7 100 discoloration.!!1 I 100 26cc

, 100
020 11:12 2.5 100 27 SAND -light brown, moist, loose, medium grained,

100 poorly graded, non-plastic, no petroleum odor, sheen,
100 28 or discoloration

,
29 Groundwater not encountered

30 Boring terminated at 28 feet bga
Sampled to 27 feet bgs

31 Boring abandoned with 3/4-inch Bentonite Chips
I

, 32
[

33

34

I 35

I
36

, 37

[ 38
I

, I 39
[ i

1 i 40

BRIX 001262

I 5074 B-14-B-30 FINAL Hahn and Associates, Inc.

----------------- u-t:'onfidenlial Business Information



DRILL DRILL

START FINISH

B-23

2"

Not Applicable

Not Surveyed

Not Applicable

SOIL DESCRIPTION

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND -light brown, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SAND ~ as above, no petroleum. odor, sheen, or
diacoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND· as above, no petroleum odor, sheen, or
discoloration

4 1 Continous Core

Jason M. Greifer

Direct Push

Geoprobe

Marcus Johnson
Geo Tech Explorations. Inc.

TOP OF CASING ELEVATION:

CASING DIAMETER:

BORING DIAMETER:

SURFACE ELEVATION:

100

100

100 9

100

100 3

100 6

100

100

100 4

100 1
100

100

100

100 7

100

100 8
100

100 5

100 11

100

100 12
100

100

100 2
100 I

100 i 1

100 1

100

100

100 14
100

100 13

100 16

100 17

100
100 18

100 19
100

100

SOlL BORINGIPROBE NUMBER

SAMPLING METHOD:

HAILOGGER:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

037 15:35 1.9 i

038 15:40 1.0

036 15:33 1.3

039 15:51 0.2

040 i 16:00I 1.6

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I

I
I

I
I
I

I
I

I
I

I
I

I
I
I
I
I

I BRIX 001263

I 5074 B-14-B-30FINAL Hahn and Associates, Inc.

Confidential Business Information



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOJL BORINGIPROBE NUMBER B-23
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLINGMETHOD: 4' Continous Core START FINISH

Brix Maritime Company DRILLINGMETHOD: DireetPush Time: Time:
9030 NW St. Helens Road EQUIPMENTTYPE Geoprobe 15:42 16:34
Portland. Oregon DRILLER: Marcus J ohnson Date: Date:

PROJECT#: 5074 DRILLINGCONTRACTOR: Geo Tech Explorations, Inc. 24-May.Ol 24-May·Ol

E-< E-<--
po: BORINGDIAMETER: 2"

Z f:3 ...:l oj s
t~ El ~ """"", * " ~ Not Applicable;:g~ ~ 15 c. :§ <t:~ CASINGDIAMETER:::0,.., I"il P':~ mE--5'
~l':i g:~ ~ E-<U1

13~
p..1"il ;;;: U1 S I"il -~ P:: i:iiiS SURFACE ELEVATION: Not Surveyed
~~ ~C?O

q

E::: ~!: ~I"il o~ E-< Z0""
jP::P:: O!1: 0 p.. p E-<;:J TOP OF CASING ELEVATION: Not Applicable

~q rJ)~ I"il
~~

I"il I"il 0
rJ)~

'" P::
0_

~ i=I po:
-c c SOIL DESCRIPTION

100 -sF": SAND -light brown, dry, medium dense, medium
100 21 grained, poorly graded, non-plastic, no petroleum.

! I 100 odor, sheen, or discoloration
m , I 100 22

.S< , 100
'" J
0 041 1 16:10 1.6 I NDIND 100 23.s
'Q 100 CL Silty CLAY - gray, moist, medium stiff, slightly0
~ I [ 100 24a plastic, no petroleum odor, sheen, or discoloration
~ I

,
100

'"'" I 100 250

.~ I 100
~ 100 26, 100

042 16:22 0.3 - 100 27 CL Silty CLAY - as above, no petroleum odor, sheen, or
100 discoloration

I 100 28
[ I

, I 29 Groundwater not encountered

i
I , 30 Boring terminated at 28 feet bgs.

Sampled to 27 feet bgs

31 Boring abandoned with 3/4-inch Bentonite Chips

32
I

,

I 33
I
I 34

J

I I 35

I I
I 36

!
I 37

[ I
[ 38

[ I

I I ! J 39

I
,

I I i I 40

BRIX 001264

I 5074 B-14-B-30 FINAL

- Confidential Business-Information

HBhll-and Associates, Inc.



SOlL BORINGIPROBE NUMBER

E-<
E-<-~

0;
Z l'il

"'" " S ~:;j 5::
Z' ril

Oil * 0 " !;;:;;:'" ~o:: ;;';S
:::J"'B IJ.. @ E'Siliz::3 ~l'il l'il rn8S !;Q:> g:~ ~0;:: ~~

:2l "''''
l'il .~ l'il0::

~ ;H;5
8 ~8

0::'10 o::l'il o_
SQOil

jttlttl
oE-< 0 ~ E-<:::>

~Q "'~ l'il ~~ o~ l'il l'il 0 "'-
'" ttl E-<E-< 0:: 0 0;
<>: c

DRILL DRILL

START FINISH

B·24

2"

Not Applicable

Not Surveyed

Not Applicable

SOIL DESCRIPTION

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

SAND ~ as above, no petroleum odor, sheen, or
discoloration

SAND ~ brown, moist, medium. dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

Marcus Jobnson
Geo Tech Explorations. Inc.

4 1 Continous Core

BORlNG DIAMETER:

CASING DIAMETER:

Direct Push

Geoprobe

Jason M. Greifer

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

IOO

IOO

IOO 13

100 9

100 2

IOO

IOO

IOO 8

100
IOO 3
IOO

100

IOO

IOO 6

IOO 5

IOO 4

IOO 7

100

100 11

100 14

100 12

100 1
IOO

IOO

100

100 1
100

100

100

100 16

100 17

100 18

100
100 19

100 20

100

! IOO

DRlLLER:
DRlLLING CONTRACTOR:

HAl LOGGER:

DRlLLING METHOD:

EQUIPMENT TYPE

SAMPLING METHOD:

044 8:26 47.1

043 8:16 23.8 I

046 8:40 41.8

045 8:33 42.9

047 8:49. 19.3 I

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland. Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I

I
I

I
I
I

I
I
I

I

I
I

I
I
I
I
I

I BRIX001265

I 5074 B-14-B-30FINAL Hahn and Associates, Inc.

Confidential Business InfUI illation



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-24
Portland, Oregon

(503) 796-0717 HAl LOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 4 1 Cantincus Core START FINISH

Brix Marithne Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe 8:09 9:26

Portland, Oregon DRILLER: Marcus Johnson Date: Date:
PROJECT#: 5074 DRILLING CONTRACTOR: Geo Tech Explorations, Inc. 25-May.Ol 25-MaY_Ol

8 8-- J>i BORING DIAMETER: 2"Z @§ ...:l '" s
t~

g; z '""'rn * " ~
Not Applicable

;:;(H "''" ;;::~
;:J b Po @. ES6) CASING DIAMETER:

...:l", '" wE-!,£;< '"Z~ il<P:l ;:;l ",S '" 'w ~~ :>* is ~2i5 SURFACE ELEVATION: Not Surveyedo~
~;:;l E=: :;jE: ,"'?i=< ,"1"1 o~ ~Q", jiIiiIi 0'" o il< ..,;:J TOP OF CASING ELEVATION: Not Applicable

~Q "'~ [;i ~~ uiS '" 1"1 0 "'~

:;j '" i=< J>io SOIL DESCRIPTION

I I 100 "'';-~''1

SP SAND - dark gray, moist, medium dense, medium100 21

I I 100 grained, poorly graded, non-plastic, no petroleum

I I 100 22 odor, sheen, or discoloration
00

:E I 100
0 I 100 23.s
'Q 048 9:12 26.1 NDINDI 100 I Silty CLAY - light gray, very moist, medium stiff,
.B I I 100 I 24 CL slightly plastic, no petroleum odor, sheen, or0• I I 100o:l discoloration
-a I I 100 25
.~ 1 ! 100
;:§ ! 100 26

I 100
049 9:21 15.8 NDIND i 100 27 CL Silty CLAY - as above, no petroleum odor, sheen, or

I 100 discoloration
I ~ 100 28
,

29 Groundwater not encountered

•

I ! 30 Boring terminated at 28 feet bgs

I I
Sampled to 27 feet bgs
Boring abandoned with 3/4-inch Bentonite Chips

I 31

I
32

I I
I 33

I 34

I
I , 35

I 36,
I : 37

I
I 38
i i

I I i I 39

I i
, I 40

BRIX001266

I
5074 B-14-B-30 FINAL

Confidential Business Infermation

Hahn and Associates, Inc.



16:28 0.7

DRILL DRILL

START FINISH

B-25

Not Applicable

Not Applicable

Not Surveyed

2"

SOIL DESCRIPTION

Silty SAND -light gray, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor. sheen, or discoloration

SAND - ae above, no petroleum odor, petroleum
sheen, no discoloration

SAND - ae above, no petroleum odor, petroleum
sheen, no discoloration

Silty SAND -light gray, dry medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SAND -light gray, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SAND -light gray, dry, medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

Marcus Johuson
Geo Tech Exploratious, Inc.

Jason M. Greifer

CASING DIAMETER:

Direct Push

Geoprobe

4 1 Continous Core

TOP OF CASING ELEVATION:

BORING DIAMETER:

SURFACE ELEVATION:

-",halt Ashpalt
7':1fJ1.;~'\c.'
. SP ! SAND - light brown, dry, medium dense, medium

grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

100
100 7

100 2

100 B

100 3

100 11

100 1

100

100

100 1

100 6

100 9

100

100

100 4

100 5

100

100

100

100

100

100

100
100 13

100
100 12

100 1

100 14
100

100 16
100

100

100

100 I 18
100

100

100 20

100 17

100
100 19

SOIL BORINGIPROBE NUMBER

DRILLING METHOD:

EQUIPMENT TYPE

HAILOGGER:

DRILLER:
DRILLING CONTRACTOR:

SAMPLING METHOD:

NDIND

16:01 0.4

078 16:05 0.6

079 16:11 0.9

081 16:15 a

080 16:12 1.1 NDIND

E->
8~~Z "l ...:I OJ S

'" f.:3& 0 ::J"bc.~Ul ~~z:::1 p.."l "l U)8,8
0;5 ~~

:;:: '" S "l - ~

e:: :;jE: ll::CfoQ",

jg:01~Cl "'~ !i:1 8~'"<

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helena Road

Portland, Oregon
PROJECT #: 5074

I
I

I
I

I

I
I

I
I
I
I
I
I
I
I
I
I

I BRIX 001267

I
5074 B-14-B-30 FINAL Hahn and Associates, Inc.

Confidential Business Info£mation



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOn, BORINGIPROBE NUMBER B-25
Portland, Oregon

(503) 796-0717 HAILOGGER: J ason M. Greifer DRILL DRILL
PROJECT: SAMPLmG METHOD: 4' Continous Core START FINISH

Brix Maritime Company DRlLLmG METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPIYIENT TYPE Geoprobe 17:00 9:26
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRlLLmG CONTRACTOR: Geo Tech Explorations, Inc. 25~May-Ol 25-MaY-Ol

Eo<
I;-<-~

<t: BORmG DIAMETER: 2"
Z r;< ...:l.5S

~~
i;; ~ r;<

"'en r;<ii:: Q ID :;;
e:1U:i' CASmG DIAMETER: Not Applicable::0 0 e, :;;;;,.., o-1r;< r;< O':e Cl.l~-3'

~~ 13:
~~ ""I:Q :;;: en"" I'il -", r;<0:: II: Q ~g SURFACEELEVATION: Not Surveyed

~:;;: E=: ~8
0::S'i=l o::itl

o~ I;-< S~1:i ;f II:
Q c, 1;-<::0 TOP OF CASmG ELEVATION: Not Applicable

rll~ Oz r;< rll~r;<
~~ Q~ 0:: I'il 0

~
II: i=l <t:o SOIL DESCRIPTION

! 100 IIII 100 21 ~P '. SAND - light gray, moist, medium dense, medium

43i~
I I I 100 I_'oorly graded, non-_ _ _ odor

Q
I ! I 100 22 and sheen, no discoloration

T T I 100
083 116:46 154 I - I I 100 23

, 100
CL Silty CLAY -light gray, very moist, medium stiff,T-; 100 24 slightly plastic, slight petroleum odor, no sheen or

T discoloration
I , 25
I Groundwater not encountered

I i 26
I Boring terminated at 24 feet bgs, 27I , Sampled to 23 feet bgs

28
Boring abandoned with 314-inch Bentonite Chips

, 29

30

, 31

I , 32

I 33

34

I
35

, 36
I

I I 37
I I

I I 38
I !
I 39
I

40

BRIX 001268

I 5074 B-14-B-30 FmAL

Confidential Business Information

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBER

DRILL DRILL

START FINISH

B·26

2"

Not Applicable

Not Applicable

Not Surveyed

SAND - as above, no petroleum odor, sheen, or
discoloration

Silty SAND -light gray, dry medium dense, medium
grained, poorly graded, non-plastic, no petroleum
odor, sheen, or discoloration

SAND - dark gray, dry. loose, medium grained. poorly
graded, non-plastic, no petroleum odor, sheen, or
discoloration

SAND - dark gray. dry, loose, medium grained, poorly
graded, no petroleum odor, sheen, or discoloration

SAND - as above. slight petroleum odor, no sheen or
discoloration

Concrete floor 4.0"

Gravel - brown, dry, medium dense, poorly graded,
non-plastic.no petroleum. odor, sheen, or

SAND· light brown. dry, loose, medium grained,
poorly graded, non-plastic, no petroleum odor, sheen,
or discoloration

Marcus Johnson
Geo Tech Explorations. Inc.

SOIL DESCRIPTION

CASING DIAMETER:

Direct Push

Roto-hammer

21 Cantinous Core

Jason M. Greifer

TOP OF CASING ELEVATION:

BORING DIAMETER:

SURFACE ELEVATION:

1

7

4

9

8

6

5

1

11

13

12

14

100

100
100

100
100

100
100

100
100

100

100

100

100

100

100
100

100 I

100

100

100
100

100

100

100

100

100

100

100

100

100
100

100
100

100

DRILLING METHOD:

EQUlPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

HAl LOGGER:

SAMPLING METHOD:

I I
13.4 I NDIND i

~-;;s
PO

l'i1

fu~
5; Z' "'0 S ~ Po. " ~l'i1 ii:~ (/)85-
r;~

~
::g ",S

l'i1 '"
~tl::

~ 0- :;jEJ tl::C(O "'"' O~ ZEo< j"':r:
:>:Eo< 0 "" ::>

l'i1
~~

Oz "' l'i1 0

'"
0_ tl:: 0 PO

CO

056 11:36 3.0

057 11:51 4.2

053 10:40 2.1 ND/1.320

054 11:06 3.9

552 10:20 1.3

055 11:19 3.2

051 10:071 0.6

056 ,12:07 4.6

conctrete ---+---+--t------t---+----1---.,.=-I

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland. Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I

I
I
I
I
I
I
I
I
I
I
I
I

I
I

I

I BRIX 001269

I 5074 B-14-B-30 FINAL Hahn and Associates, Inc.

----- -Confidential Business Information



HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue SOn, BORINGIPROBE NUMBER B·26
Portland, Oregon

(503) 796-0717 HAl LOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 2' Continous Core START FlNISH

Briz Maritime Company DRILLING METHOD: Direct Push Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Rote-hammer 10:01 13:46

Portland, Oregon DRILLER: Marcus Johnson Date: Date:
PROJECT#: 5074 DRILLING CONTRACTOR: Geo Tech Explorations, Inc. 25-May-Ol 25-May-Ol

"" E-<-S <>: BORING DIAMETER: 2"
Z r:l

~~
E;; Z Oil

Oil", • 0 ~ .s 0- " !;; CASING DIAMETER: Not Applicable
~,..,

r:l~ «:- :::> ~ c, @ ESoo>-1r:l r:l P-o S 00 ~ g:~ is:
o~ P-oiJ=i ;S r:l -" r:l~

~ ~
P':!8 SURFACE ELEVATION: Not Surveyed

~~
00" ><IS'O

~ ~3' ><11=1
o~

~~ jirir 0 P-o E-<~ TOP OF CASING ELEVATION: Not Applicable
IZlZ r:l ~~

Oz r:l riI 0
1Zl~

e;j ::r: 0_ ><I 0 ~
0 SOIL DESCRIPTION, ! i 100 "'BPi

I I 100 21 Silty CLAY -light gray, wet, medium stiff, slightly

~~ I I 100 plastic, slight petroleum odor, no sheen. or

" ~.~ 061 13:09 I NDIND 100 22 CL
discolorationf-c§o I ! 100

'" 100 23
100

062 13:28 0.1 I 100 24 ~ SP " SAND - dark gray, wet, loose, medium grained, poorly

I I I graded, non-plastic slight petroleum odor, no sheen
, I I 25 or discoloration

I
I I 26 Groundwater not encountered

27 Boring terminated at 24 feet bgs
Sampled to 24 feet bgs

I 28 Boring abandoned with 3/4-inch Bentonite Chips,
29

30
I
! 31

I I I 32

I

I 33

I 34

i
35

, 36
I I I I

I , I 37

I I
I ! 38

I I
I I 39
, I I

,
I I 40I •

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5074 B-14-B-30 FINAL

_ Confidential Busine5£-Infermation

BRIX001270

Hahn and Associates, Inc.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAHN & ASSOCIATES, lNC.

434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-27
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING METHOD: 3 ounce Stainless Steel Scoop START FINISH

Brix Maritime Company DRILLING METHOD: Post Hole Digger Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Post Hole Digger 10:00 11:39

Portland, Oregon DRILLER: Jason M. Greifer Date: Date:
PROJECT#: 5074 DRILLING CONTRACTOR: Hahn and Associates, Inc. 25-May-Ol 25-May-Ol

s-
""-~

0': BORING DIAMETER: 2"
Z "'" ...:l '" s t:;a t; z '"ee ~&

0 " !;J CASING DIA.lv.lETER: Not Applicable::sen
~8

~ b 0.
~ ~U)Z..., ",,"'" ~

wE-t8 rt!> g:* ~o~ ~~ rn"" "'"6" "'"~ ~ ;:@&5 SURFACE ELEVATION: Not Surveyed
E=: ~3<

~ , ~
~"'"

o~ S0", jiIIiII o~ 0 c, ",,::J TOP OF CASING ELEVATION: Not Applicable
~Q rn~ "'"

rn~

~ """" 0_
~ "'" 0

'" ""I;-< ~ f3«: SOIL DESCRIPTION
,,"phalt r 100 "'phaJ' Ashpalt

~ I 100 1
GW Gravel - brown, dry, medium. dense, coarse grained,

I , 100 poorly graded, non-plastic, no petroleum odor, sheen,
I 100 2 or discoloration-e

" I 100
'"en 050 11:32 6.1 ND/1,078 100 3 SAND -light brown, dry; medium dense, medium

~, 100 grained, poorly graded, non-plastic, no petroleum
Ir 100 4 odor, sheen, or discoloration

I
!

I Groundwater not encountered

Boring terminated at 4 feet bgs
Boring abandoned with sand

I
I I

I

I
I I I

I

i
I

i !

I

,
I I

1
I I,
I

I
I

I-, I I
I I

I I I I I I

BRIX001271

I 5074 B-14-B-30FINAL

Confidential Business Information

Hahn and Associates, Inc.



071 115:08 58.8

DRILL DRILL

START FINISH

B-28

Not Applicable

Not Surveyed

Not Applicable

2"

SAND -light brown, dry, loose, medium grained,
poorly graded, non-plastic, petroleum odor, sheen,
and discoloration

Hahn and Associates, Inc.

SAND - as above, petroleum odor, sheen, and
discoloration

BRIX 001272

SOIL DESCRIPTION

Silty SAND - as above, slight petroleum odor, no
sheen or discoloration

SAND - as above, petroleum odor, sheen, and
discoloration

SAND - as above, petroleum odor, sheen, and
discoloration

SAND - as above, petroleum odor, sheen, and
discoloration

4 1 Continous Core

Direct Push-Post Hole 0'-3'

Geoprobe

Marcus J ohnson
Geo Tech Explorations, Inc.

Jason M. Greifer

BORING DIAMETER:

TOP OF CASING ELEVATION:

CASING DIAMETER:

SURFACE ELEVATION:

A.pIWt AahpaIt

;!~~~~~ SAND -Hght brown, dry, loose, medium grained,
: SP I poorly graded, non-plastic, no petroleum odor, sheen,

or discoloration

6

7

2

3

4

9

1

5

8

1

11

12

100

100

100

100

100
100

100
100

100

100

100

100

100

100
100

100

100

100
100

100

100

100
100

100 1
100

100 13
100

100

100

100
100 14

100
100 16

100

100 I 17

100 18
100

100 20

I 100 19
I 100

HAILOGGER:

SOIL BORINGIPROBE NUMBER

DRILLING METHOD:

EQUIPMENT TYPE

SAMPLING METHOD:

DRILLER:
DRILLING CONTRACTOR:

15:04 28.1 0.0829/8
,890

15:011 25.3 .

4.24/
15:09 76.5 24,540

15:13 79.2 I

070

069

072

073

5074 B-14-B-30 FINAL

PROJECT:

Erix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 5074

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I
I
I

I
I
I

I

I
I
I

I
I

I
I

I
I

I

I
I

- Confidential Business Information:



HAHN & ASSOCIATES, lNC.
434 NW Sixth Avenue SOIL BORINGIPROBE NUMBER B-28
Portland, Oregon

(503) 796-0717 HAl LOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLIN"GMETHOD: 4 1 Continous Core START FINISH

Brix Maritime Company DRILLIN"GMETHOD: Direct Push-Past Hale 0'-3' Time: Time:
9030 NW St. Helens Road EQUIPMENT TYPE Geoprobe . 10:40 15:51

Portland, Oregan DRILLER: Marcus Johnson Date: Date:
PROJECT#: 5074 DRILLIN"GCONTRACTOR: Geo Tech Explorations, Inc. 25-May-Ol 25-MaY·Ol

~ E-<-~
0<: BORING DIAMETER: 2"

"" >-1 oj s t:;;J 1;; :U' '""'", ~&
0 " ~ Nat Applicable
a':S

i:J~p., @. e::iiJ
CASING DIAMETER:

~,..,

"" 0088 r{2~ [;:* ~Z::;: ",,"" ;:;:: ""cf~ 1S ~ii5 SURFACE ELEVATION: Nat Surveyed01;< ~~ "'<=>. gg~E:: ~3'
0::,0 o~ S0",
jII:1I:

0 "" E-<:::> TOP OF CASIN"G ELEVATION: Nat Applicable
~Q "'~ Oz gg ",-

"" ~~ o~ "" 0

'" II: 0 0<:
-c o SOIL DESCRIPTION

1 I 1 100
, I I 100 21 . SAND ~ gray. most to wet, medium dense, medium
1 I 100 SP grained, poorly graded, nan-plastic, petroleum odor,m
I 100 22:E" I sheen, and discoloration

0 I I 100
.1l 075 15:261 43.2 - I 100 23
'0

I 1000
Silty CLAY -light gray, moist, stiff, semi plastic,~ CLd 1 100 24• petroleum odor, sheen, and discoloration'" I I i 100

'"u 1 I 100 25.~
~ I I 100
'" 1 , 100 26

I 100
I I 100 27 CL

076 15:41 7.1- 1 100 Silty CLAY - as above, no petroleum odor, sheen, or

I 100 28 discoloration,
1

Boring terminated at 28 feet bgs, 29

I Sampled to 27.5 feet bgs

i 30 Baring abandoned with 3/4-inch Bentonite Chips

31,

I 32

1
33

34

I 35

1 I 36
! I

I i I 37
! 1
I 1 I 38

I !

i I I I 39

I I 1 I I
I I I I ,

40,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 5074 B-14-B-30 FINAL

Confidential Business Information

BRIX 001273

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBER B-29

HAILOGGER:

SAMPLING METHOD:

Jason M. Greifer

4' Continous Core
DRILL DRILL

START FINISH

DRILLING METHOD:

EQUIPMENT TYPE

Direct Push-Post Hole 0'-3'

Geoprobe

DRILLER:
DRILLING CONTRACTOR:

Marcus Johnson
Geo Tech Explorations, Inc.

Not Applicable

2"

Not Applicable

Not Surveyed

SOIL DESCRIPTION

SAND - as above, slight petroleum odor at 13', no
petroleum sheen or discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

TOP OF CASING ELEVATION:

BORING DIAMETER:

CASING DIAMETER:

SAND - light brown, dry, loose, medium graIned,
poorly graded, non-plastic, no petroleum odor, sheen,
or discoloration

SAND - as above, no petroleum odor, sheen, or
discoloration

Ashpalt

Gravel- brown, dry, medium dense, well graded, 3/4
minus, no petroleum odor, sheen, or discoloration

SURFACE ELEVATION:

SAND - as above, slight petroleum odor, no petroleum
,J sheen or discoloration

100
100 1
100
100 2
100
100 3
100
100 4
100
100 5
100
100 6
100
100 7
100
100 8
100
100 9
100
100 1
100
100 11
100
100 12
100
100 13
100
100 14
100
100 15
100
100 16
100
100 17
100
100 18
100 I

100 19
100
100 20

064 14:21 4.7

063 14:10 0.0

I

I

I

I

I
I
I
I
I

I BRIX 001274

I
5074 B-14-B-30 FINAL Hahn and Aaaociates, Inc.

Confidential Business Information



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOn., BORINGIPROBE NUMBER B-29
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLINGMETHOD: 4' Continous Core START FINISH

Brix Maritime Company DRILLINGMETHOD: Direct Push-Post Hole 0'-3' Time: Time:
9030 NW St. Helens Road EQUIPMENTTYPE Geeprobe 10:20 14:57
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRILLINGCONTRACTOR: Gee Tech Explorations, Inc. 25~May~Ol 25-May-Ol

Eo< ,,"-~
~ BORINGDIAMETER: 2"

Z
*

r=; ...::l es S

~~ ~
Z" 1:'1"'", r=;~

0 ::> 15 0.. "
~6:i"

CASINGDIAMETER: Not Applicable
;:;:,.., ...::lr=; r=; ~S 11J~8 r=; @ ~Z< ""(Xl :E r=; -~ i1i~ >~

~ g~
SURFACEELEVATION: Not Surveyed0,..

~:E "'''- ~C?c:I ~r=; O~

~E=: c:I,,-<=1",
<~ jiE tIl 0"" 0

&1 TOP OF CASINGELEVATION: Not Applicable
~<=1 "'~ r=; o1S ra "'~

'" tIl ""~ c:I ~

< <::J SOIL DESCRIPTION

I 100
, I 100 21

~1~
I 100

=: S. I. I I 100 22
'] I 100 : SF SAND - dark gray, moist, medium dense, medium

'" 067 14:41 2.9 I NDIND I 100 23 ~ grained, poorly graded, non-plastic, slight petroleum
I I I

,
100 odor, no petroleum sheen, and no discoloration

I I , 100 24

I 100
I , 100 25

100
100 26, 100 CL Silty CLAY - dark gray, wet, stiff, slightly plastic, no

068 14:48 1.1 - I 100 I 27 petroleum odor, sheen, or discoloration
100

I 100 28

I I Boring terminated at 28 feet bgs
29 Sampled to 27 feet bgs

Boring abandoned with 3/4-inch.Bentonite Chips
I 30

I I
, I 31

32

I 33

I I
! 34

! 35,
! 36

I
I 37

I,
i i 38, ,

I i I I
: : I , I 39

"
I i I

I ! ! I 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

5074 B-14-B-30 FINAL

Confidential Business Information

BRIX 001275

Hahn and Associates, Inc.



SOIL BORINGIPROBE NUMBER

DRILL DRILL

START FINISH

B-30

2"

Not Applicable
Not Surveyed

Not Applicable

SOIL DESCRIPTION

Silty SAND with some Gravel - as above, slight
petroleum. odor, no sheen, and no discoloration

Silty SAND with some Gravel - as above, slight
petroleum odor, no sheen, and no discoloration

Silty SAND with some Gravel - as above, slight
petroleum odor, no sheen, and no discoloration

Silty SAND with some Gravel- as above, slight
petroleum odor, no sheen, and no discoloration

Direct Push-Post Hole 0'-3'

Geoprobe

BORING DIAMETER:

Jason M. Greifer

Marcus Johnson
Geo Tech Explorations, Inc.

4' Cantincus Core

CASING DIAMETER:

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

A.oplmlt Ashpalt
~'h::y:k~

:i!5~~~ Silty SAND with some Gravel - light brown, dry,
medium dense, medium grained, poorly graded, non­
plastic, no petroleum odor, sheen, or discoloration

a 4
a
a 3

100

100

100

100

100
100 2

100

100 7

100 8

100 6

100 1

100 5

100 1

100

100

100 11

100 13

100 14

100

100

100

100 12

100

100 1

100

100 16

100 17

100

100
100 19

100

100

100 18
100

,100 9

, 100

HAILOGGER:

DRILLER:
DRILLING CONTRACTOR:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

ND/-

ND/- ,

007 9:34 3.9

008 9:40 7.4

010 9:54 I 4.7

009 9:48 i 4.6

PROJECT:

Brix Maritime Company

9030 NW St. Helem; Road

Portland, Oregon
PROJECT It: 5074

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

I

I
I

I
I
I

I
I

I
I
I
I
I
I
I
I
I

I BRIX 001276

I
5074 B-14-B-30 FINAL Hahn and Associates, Inc.

Confidential Business Information



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOn.. BORINGIPROBE NUMBER B-30
Portland, Oregon

(503) 796-0717 HAILOGGER: Jason M. Greifer DRILL DRILL
PROJECT: SAMPLING MJlTHOD: 4 1 Continoua Core START FINISH

Brix Maritime Company DRILLING MJlTHOD: Direct Push-Post Hole 0'-3' Time: Time:
9030 NW St. Helens Road EQUlPMJlNT TYPE Geoprobe 9:30 10:24
Portland, Oregon DRILLER: Marcus Johnson Date: Date:

PROJECT#: 5074 DRILLING CONTRACTOR: Gee Tech Explorations, Inc. 24-May-Ol 24~May_Ol

'"' E-<-- 0: BORING DIAMETER: 2"
Z 1"'1

~2E E-<'"" ~
Z .,., * 0 " ~ CASINGDIAMETER: Not Applicable:<;'" I"'IP=:

:::~
::0 0 0.

""'~ ~ e::rnZ....l '""1"'1 1"'1 cn 8 E;<
f;::!* ~o~ ""'~

:g - 0; 1=1 -" ~P=:
~ ;:aiE SURFACE ELEVATION: Not Surveyed"'0. p=:""~ 1"'11=1- ~Eo

o~<=1", ~::o E-<
j~~

P=:E-< 0

""'
E-<::O TOP OF CASINGELEVATION: Not Applicable

~<=1 Oz 1"'1 "'~"'z 1"'1 0_ P=: 1"'1 0
~ :I1 E-<E-< ~ 0:
-<: o SOIL DESCRIPTION

,
100

, 100 21

~~ I I 100
S S.;: I I 100 22

~~b I I 100 Silty CLAY-light gray, moist, medium stiff, slightly
012 10:17 1.1 - I ,100 23 CL plastic, no petroleum odor, sheen, or discoloration

I I 100
I 100 24

25
I Groundwater not encountered

26
I Boring terminated at 24 feet bgs
I 27 Sampled to 23 feet bgs

Boring abandoned with 314-inch Bentonite Chips

I 28
1
I I 29

30

31 .
32

I

33

34
I

35
•

I I 36
I j I

37
I !

r ! 38
I I

, 39
I I

1 I 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5074 B-14-B-30 FINAL

Confidential Business Information

BRIX001277

Hahn and Associates, Inc.
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If you have any questions regarding these test results, please feel free to call.

17400 SW UpperBoones Ferry Road, Suite 270· Portland, OR 97224' (503) 670-8520
June 07, 20uI

Environmental Services Laboratory received 42 samples on 5/29/01 for the analyses presented
in the following report.

.A..
Environmental Services Laboratory, Inc. E S L

BRIX 001281

Order No.: 0105118

ANADTIC-lL SERVICES FOR THE ENVIRONMENT

Sincerely,

The Samples were analyzed for the following tests:
GAS/BTEX, Soil (8015/8021)
HCID Soil (EPA 8015)
ICP Metals (EPA 6010B)
NWTPH-Dx Soil (EPA 8015)
PERCENT MOISTURE (SM 2540)
Volatiles by GC/MS (EPA 8260B)

There were no analytical problems encountered, and all data met laboratory QC criteria, unless
noted in a Case Narrative. Results apply only to the samples analyzed. Reproduction of this
report is permitted only in its entirety, without the written approval of the Laboratory.
The following checked data sections are included in this report, and numbered to indicate total
pages within each report section.

~ase Sample Report ~ethodBlank Report -.:::sample Duplicate Report
7Matrix Spike/Matrix Spike Duplicate Report v'Laboratory Control Spike/Spike

Duplicate Report v'Continuing Calibration Verification Report ./Initial Calibration
Verification Report

RE: 5074/Brix Maritime Facility

Dear Mr. Guy Tanz,

Mr. GuyTanz
Hahn and Associates
434 NW Sixth Avenue
Suite 203
Portland, OR 97209
TEL: (503)796-0717
FAX (503) 227-2209
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June 07, 2001

lvfr. Guy Tanz
Hahn and Associates
434 NW Sixth Avenue
Suite 203
Portland, OR 97209
TEL: (503)796-0717
FAX (503) 227-2209

RE: 5074/Brjx Maritime Facility

Dear Mr. Guy Tanz,
Nichole Karl
Project Manager

Order No.: 0105118

Technical Review

BRIX001282
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I
I Environmental Services Laboratory Date: 13-Jun-OI

Client Sample ill: 5074-010524-002

Tag Number:
Collection Date: 5/24/01

Matrix: SOIL
I
I

CLIENT:

Lab Order:

Project:

Lab ill:

Analyses

Hahn and Associates

0105118

5074IBrix Maritime Facility

0105118-02A

Result Limit Qual Units DF Date Analyzed

I
I
I
I
I
I
I
I
I
I
I
I

acm SOIL
Oil

Gasoline

Diesel

Surr. O-Terphenyl
NWTPH·DX SOIL

Diesel

Oil
surr: Oc'Terphenyl

GAS/BTEX, SOIL
Gasoline

Surr: Trifluorotoluene

PERCENT MOISTURE
% Moisture

NW-TPH
ND 123 mglKg-dry

DETECT 24.7 mg/Kg-dry

ND 61.7 mg/Kg-dry

113.0 50·150 %REC

NWTPH-DX
ND 24.7 mg/Kg-dry 1
ND 61.7 mg/Kg-dry 1

93.0 50·150 %REC 1

EPA 8015/8021
1370000.0 61700 ~g/Kg-dry 500

117.1 50·150 %REC 500

SM2540
19 O. wt%

Analyst: smc
5/30101

5/30101

5/30101

5/30101

Analyst: smc
5/30101

5/30101

5/30101

Analyst: jlw
5/29/01

5/29/01

Analyst: etw
5/30101

I
I
I

Qualifiers: NO - Not Detected at the Reporting Limit

J - Analyte detected belowquantitation limits

B - Analyte detected in the associatedMethod Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside acceptedrecovery limits

E - Value above quantitation range

lof13
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I
I Environmental Services Laboratory Date: 07-Jun-OI

Client Sample ID: 5074-010524-002

Tag Nnmber:
Collection Date: 5/24/0 I

Matrix: SOIL
I
I

CLIENT:

Lab Order:

Project:

LabID:

Analyses

Hahn and Associates

0105118

5074IBrix Maritime Facility

0105118-02B

Resnlt Limit Qual Units DF Date Analyzed

I
I
I
I
I
I
I
I
I

ICPMETALS
Lead

VOLATILES BY GC/MS
1,2,4-Trimethylbenzene
1,2-Dibromoethane

1.2-Dichloroethane
1,3,5-TrimethyJbenzene

Benzene
Ethylbenzene

Isopropylbenzene
m,p-Xylene

Melhyllert-bulyl ether

n-Propylbenzene
Naphthalene

a-Xylene

Toluene
Burr: 4-Bromofluorobenzene
Surr:Dibromcflucromethane

Surr.Toluene-dB

EPA 6010B
4.40 1.00 mglKg

EPA 8260B
59,800 25.0 ~glKg 25

NO 25.0 ~glKg 25

NO 25.0 ~glKg 25
18,700 25.0 ~glKg 25
5,200 25.0 ~glKg 25

23,400 25.0 ~glKg 25
2,580 25.0 ~glKg 25

96,500 50.0 ~glKg 25

NO 50.0 ~glKg 25
11,100 25.0 ~glKg 25
11,100 50.0 ~glKg 25
38,400 25.0 ~glKg 25

NO 25.0 ~glKg 25
108.6 74-121 %REC 25

98.2 80-120 %REC 25
105.0 81-117 %REC 25

Analyst Ime
611101

Analyst tin h
5130101

5130101

5130101

5130101
5130101

5130101

5130101

5130101

5130101

5130101

5130101
5130101

5130101

5130101

5130101
5130101

I
I
I
I Qualifiers:

I
I

ND - Not Detected at theReporting Limit

J - AnaJyte detected belowquantitation limits

B - AnaJyte detected in theassociatedMethodBlank

.. - Value exceeds Maximum Contaminant Level

S - SpikeRecovery outsideacceptedrecovery limits

R - RPD outsideaccepted recovery limits

E - Valueabovequantitation range
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Environmental Services Laboratory Date: 07-Jun-OI

I
I
I
I

CLIENT:

Lab Order:

Project:

LabID:

Analyses

Hahn and Associates

0105118

5074IBrix Maritime Facility

010511 8-05A

Result

Client Sample ID:

Tag Number:
Collection Date:

Matrix:

Limit Qual Units

5074-010524-005

5/24/01

SOIL

OF Date Analyzed

I
I
I
I
I
I
I
I
I
I
I
I

GAS/BTEX, SOIL
Benzene

Ethylbenzene
Toluene

Xylenes.Total

Gasoline
Surr.Triffuorotcluene

PERCENT MOISTURE
% Moisture

EPA 8015/8021
NO 2.72 ~g/Kg

NO 2.72 ~g/Kg

NO 2.72 ~g/Kg

NO 8.15 ~g/Kg

NO 543 ~g/Kg

110.7 70-130 %REC

SM2540
8 o. wt%

1
1

1

1

1

1

1

Analyst: jlw
5/31/01

5/31/01

5/31/01

5/31/01

5/31/01

5/31/01

Analyst: etw
6/4101

I
I
I

Qualifiers: ND - Not Detected attheReporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected inthe associated Method Blank

* - Valueexceeds Maximum ContaminantLevel

S - SpikeRecovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Valueabove quantitation range

30f13
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Environmental Services Laboratory

Client Sample!D: 5074-010524-006

Tag Number:
Collection Date: 5/24/01

Matrix: SOIL

NWTPH-DX SOIL
Diesel

Oil
SUIT: O-Terphenyl

GAS/BTEX, SOIL
Gasoline

surr: TrifJuorotoJuene

PERCENT MOISTURE
% Moisture

Result Date Aualyzed

Analyst srnc
5/30/01

5/30/01

5/30/01

Analyst: jlw
5/29/01

5/29/01

Analyst: etw
5/30/01

DF

Date: 07-Jun-OI

Limit Qual Units

NWTPH-DX
NO 2£.7 mglKg-dry

NO 66.7 mglKg-dry

75.0 50-150 %REC

EPA 8015/8021
NO 667 ~g/Kg-dry

9004 50-150 %REC

SM2540
25 O. wt%

Habn and Associates

0105118

5074IBrix Maritime Facility

0105118-06A

CLIENT:
Lab Order:

Project:

LabID:

Aualyses

I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

Qualifiers: NO - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* ~ ValueexceedsMaximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range

4 ofl3

I BRIX 001286

Confidential Business Information



I
Date: 07-Jun-OIEnvironmental Services Laboratory

Resnlt

ICP METALS
Lead

GAS/BTEX, SOIL
Gasoline

Surr: Trifluorotoluene

PERCENT MOISTURE
% Moisture

Date Analyzed

Analyst: Ime

Analyst: jlw
5/29/01
5/29/01

Analyst: etw
5/30/01

6/1/01

DF

~g/Kg.Qry

%REC

wt%

mglK9-

Client Sample ill: 5074-010524-008

Tag Number:
Collection Date: 5/24/01

Matrix: SOIL

Limit Qual Units

EPA 6010B
1.23

EPA 8015/8021
617

50-150

SM2540
O.19

ND
88.2

5.89

Hahn and Associates

0105118

5074/Brix Maritime Facility

0105118-08A

Analyses

CLIENT:
Lab Order:

Project:

Lab ill:

I
I

I
I

I
I

I
I
I
I
I
I
I
I
I
I
I

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

>I< _ Value exceeds Maximum Contaminant Level

S p Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Valueabove quantitation range

5 ofl3
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Environmental Services Laboratory

I
I
I

CLIENT:

Lab Order:

Project:

LabID:

Hahn and Associates

0105118

5074IBrix Maritime Facility

0105118-IOA

Date: 07-Jun-OJ

Client Sample ID: 5074-010524-010

Tag Nnmber:
Collection Date: 5/24/0 I

Matrix: SOIL

Limit Qual UnitsI Analyses

GAS/BTEX. SOIL

I Gasoline

Burr: Trifluorotoluene

PERCENT MOISTURE

I
% Moisture

I
I
I
I
I
I
I
I
I

Result

EPA 8015/8021
NO 543

91.3 50-150

SM2540
B O.

~9/K9-dry

%REC

wt%

DF

1

1

Date Analyzed

Analyst: jlw
5/29/01

5/29/01

Analyst: etw
5/30/01

I
I Qualifiers:

I
I

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

• - Value exceedsMaximumContaminantLevel

S - Spike Recoveryoutside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitanon range

6ofJ3
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Environmental Services Laboratory

Client Sample ill: 5074-010524-014

Tag Number:
Collection Date: 5/24/01

Matrix: SOIL

Date: 07-Jun-O!

I
I
I
I

CLIENT:

Lab Order:

Project:

Lab ill:

Analyses

Hahn and Associates

0105118

5074IBrix Maritime Facility

0105118-14A

Result Limit Qual Units OF Date Analyzed

I
I
I
I
I
I
I
I
I
I
I
I

NWTPH·DX SOIL
Diesel

Oil
SUIT: Oc'Ferphenyl

PERCENT MOISTURE
% Moisture

NWTPH-OX
NO 23.5 mg/Kg-<!ry
NO 58.8 mg/Kg-<!ry

84.0 50-150 %REC

SM2540
15 O. wt%

Analyst: smc
5/30/01

5/30/01

5/30/01

Analyst: etw
5/30/01

I
I
I

Qualifiers: ND - Not Detected at the ReportingLimit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated MethodBlank

'" - Valueexceeds Maximum ContaminantLevel

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Valueabove quantitation range

7 of!3
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